
DOE/RL-93-47
Revision 0

UC-o30

;r

f'l,

.1'1,

T

North Slope Expedited
Response Action Proposal

Date Published

June 1993

Subject to Regulatory Approval

:1

0

- United States
_ ^ ` Department of Energy

P.O. Box 550
Richland, Washington 99352

Approved for Public Release

N^• ^^^

(V y+.

: <'



DOE/RL-93-47, Rev. 0

TRADEMARK DISCLAIMER

Reference herein to any specific commercial product, process,

or service by trade name, trademark. Tanufacturer, or
otherwise, does not necessarily consntute or imply its
endorsement, recommendation, or favoring by the United
States Government or any agency tnereof or its contractors or

subcontractors.

This report has been reproduced from the best available copy.

Priuud in Ihe Uniled Sbbe at Amarlca

nISCLMa.CHP (1 ^91)

r .,.^..n•.. , 1.1 ...,., I . .. . .. 1 r i



DOE/RL-93-47, Rev. 0

CONTENTS

1.0 I NTRODUCT I ON . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.1 GOAL .............. ........ ... 1
1.2 BACKGROUND . . . . . . . . . . . . . . . . . . . . . . . . . 4

2.0 CHARACTERIZATION ACTIVITIES . . . . . . . . . . 4
2.1 HISTORICAL RESEARCH AND SITE INSPECTIONS . . . . . . . . . . 4

2.1.1 Military Sites 5
2.1.2 Non-Military Sites 7

2.2 ENVIRONMENTAL SAMPLING ACTIVITIES . . . . . . . . . . . . . 7
2.2.1 Landf i 11 s . . . . . . . . . . . . . . . . . . . . . . 11
2. 2 . 2 Drywel l s . . . . . . . . . . . . . . . 12
2.2.3 Acid Neutralization Pit . . . . . . . . . . . . . . . 22
2.2.4 Unexploded Ordnance . . . . . . . . . . . . . . . . . 23
2.2.5 2,4-D Disposal Site . . . . . . . . . . . . . . . . . 23

2.3 CONCRETE GREASE RACK . . . . . . . . . . . . . . . . . . . . 24
2.4 HOMESTEAD CISTERNS . . . . . 26

2.4.1 Clay Pit Cistern .. ... 26
2.4.2 Cow Camp Cistern . . . . . . . . . . . . . . . . . . 26
2.4.3 Homestead Cistern . . . . . . . . 27

^ 2.4.4 Stock Tank and Well/Wagon Road Cistern/
12-3 Cistern/Overlook Cistern . . . . . . . . . . . 27

ti.

3.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS .... ... 27

4.0 SAMPLING DATA . . . . . . . . . . . . . . . . . . . . . . . 27
4.1 DATA VALIDATION . . . . . ... . . . . . . . . . . . . . . . 28
4.2 DATA ASSESSMENT . . . . . . . . . . . . . . . . . . . . . . 28

5.0 RESPONSE ACTIONS ALTERNATIVES . . . . . . . . . . . . . . . . . . 29
5.1 NO-ACTION . . . . . . . . . . . . . . . . . . . . . . . . . 30

^ 5.2 HAZARD MITIGATION . . . . . . . . . . . . . . . . . . . . . 30
5.3 WASTE REMOVAL . . . . . . . . . . . . . . . . . . . . . . . 31

6.0 EVALUATION OF REMEDIAL ALTERNATIVES . . . . . . . . . . . . . . . 32
6.1 NO-ACTION . . . . . . . . . . . . . . . . . . . . . . . . . 33
6.2 HAZARD MITIGATION . . . . . . . . . . . . . . . . . . . . . 33
6.3 HAZARD REMOVAL . . . . . . . : . . . . . . . . . . . . . . . 33

7.0 ALTERNATIVE EVALUATIONS 33
7.1 PROTECTION OF HUMAN HEALTH/ENVIRONMENT

EVALUATION . . . . . . . . . . . . . . . . . 34
7.2 MANAGERIAL FEASIBILITY . . . . . . . . . . . . . . 35
7.3 ACTIVITY-SPECIFIC COST ESTIMATES . . . . . . . . . . . . . . 35

8.0 PREFERRED REMEDIAL ALTERNATIVE . . . . . . . . . . . . . . . . . . 36

9.0 REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

iii



DOE/RL-93-47, Rev. 0

CONTENTS (Cont.)

APPENDIXES:

A - LABORATORY ANALYTICAL RESULTS . . . . . . . . . . . . . . . . A-I
B - FIELD SCREENING ANALYTICAL RESULTS . . . . . . . . . . . . . . . . B-I
C - BACTERIAL METABILIZATION OF 2-4,D . . . . . . . . . . . . . . . . C-1
D - COST ESTIMATES . . . . . . . . . . . . . . . . . . . . . . . . . . D-I

FIGURES:

1-1 Location of the Hanford Site North Slope . . . . . . . . . . . . . 2
1-2 Location of North Slope Waste Sites . . . . . . . . . . . . . . 3
2-1 Site Maps with Geophysical Interpretation . . . . . . . . . . . . 13
2-2 H-12-L Neutralization Pit 23
2-3 2-4,D Burial Ground Sampling Location 25

TABLES:

2-1 North Slope Military Installations and Associated
Suspect Waste Sites . . . . . . . . . . . . . . . . . . . 8

2-2 Military Landfill Sampling Summary . . . . . . . . . . . . . . . . 20
4-1 Contaminants of Concern . . . . . . . . . . . . . . . . . . . . . 28
7-1 Alternative Evaluation Summary . . . . . . . . . . . . . . . . . . 34
7-2 Alternative Cost Estimate Summaries . . . . . . . . . . . . . . . 36

iv

1 .,.,,Ti ,........,
I _.... ..i.i^ 1 ..i

1 1



DOE/RL-93-47, Rev. 0

1.0 INTRODUCTION

The U.S. Department of Energy (DOE) currently owns approximately 140 mi2
of land north and east of the Columbia River (referred to as the North Slope)
that is part of the Hanford Site (Figure 1-1). The North Slope was not used
for plutonium production or support facilities. The area was used for site
defense. A total of seven antiaircraft gun emplacements and three Nike
missile positions were located on the North Slope. These military positions
were eventually closed as the defense requirements at Hanford changed. Prior
to government control in 1943, the North Slope was homesteaded.

DOE currently leases approximately 25% of the North Slope area to the
U.S. Fish and Wildlife Service. This area is managed as a wildlife refuge
with limited public access. The remaining 75% of the North Slope is leased to
the Washington Department of Wildlife and is operated as a wildlife management
area that is opened to the public during daylight hours (Figure 1-2).

With the recent change in mission at Hanford from plutonium production
to environmental cleanup, much attention has been given to releasing
relatively clean tracks of land for other uses. The North Slope area is
considered to be one of these relatively clean tracks of land. The area was
selected as an expedited response action (ERA) site to facilitate its cleanup
and release.

The North Slope is a non-time-critical ERA. This requires an engi-
neering evaluation/cost assessment (EE/CA) per Federal Register, Vol. 55,
No. 46, March 8, 1990, p. 8843, and 40 CFR 300.415. The EE/CA is similar to a
feasibility study that considers applicable or relevant and appropriate
requirements (ARAR), protection of the environment and human health,
timeliness, effectiveness, and cost to select a preferred alternative.

1.1 GOAL

The goal of the ERA is to conduct early remedial actions in an area
accessible to the public prior to the occurrence of an injury or exposure to

-r potentially hazardous wastes (WHC 1992a). The potential hazards include
refuse disposal areas, drywells, acid neutralization pits, and the 2,4-D
disposal site. Physical hazards will also be mitigated as necessary to
minimize possible injury to wildlife and persons using the area.

Since the initiation of this ERA, DOE has signed an agreement in
principle with the Washington Department of Ecology (Ecology) and the U.S.
Environmental Protection Agency (EPA), in which they agreed to further
expedited cleanup of the North Slope. Remediation activities will make the
North Slope area available for future non-DOE uses. The field activities are
to be completed by October 1994.

The level to which these areas will be remediated is dependent on the
future land use. Potential land uses identified include agriculture,
residential, or retaining it as a wildlife management/refuge area.

. .., ,, , ,,.......^_. ^ . .
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Figure 1-1. Location of the Hanford Site North Slope.
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1.2 BACKGROUND

The North Slope includes two small waste sites that are identified in
the Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement)
(Ecology et al. 1989) as the 100-IU-3 Operable Unit. The waste sites are the
2,4-D herbicide contaminated soil and storage tank landfill and the Battery A
(H-06) Nike missile site (Figure 1-2). These sites and several other areas of
military origin must be investigated for possible environmental and ordnance/
explosive waste hazards prior to excising the property from DOE control.
Physical hazards associated with the military emplacements as well as
homesteading activities must be mitigated prior to excising the property.

The two Tri-Party Agreement listed sites will undergo investigation/
remediation in accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA). The ERA process ( Gustafson 1991) is
being utilized to address these sites under CERCLA. The remaining non-Tri-
Party Agreement listed sites are being addressed under landlord maintenance
processes simultaneously. Actions taken at the Tri-Party Agreement listed and
non-Tri-Party Agreement listed sites will be consistent.

Thirty-nine sites have undergone characterization to determine if signi-
ficant environmental hazards exist. This proposal documents the results of

" that characterization and evaluates the potential remedial alternatives.
Remedial alternatives have been selected for waste sites mandated for
investigation/cleanup under CERCLA in an EE/CA.

Ecology is the lead regulatory agency for the 100-IU-3 Operable Unit.
On completion of a technical review of the proposal and subsequent public
comment, the EPA and Ecology will issue the action memorandum directing the
preferred course of action to be taken at these sites.

2.0 CHARACTERIZATION ACTIVITIES

North Slope characterization activities included historical research
(including interviews with former military personnel stationed on the North
Slope), site inspections, and environmental sampling of potential waste sites.
The following sections describe each of these activities. .

2.1 HISTORICAL RESEARCH AND SITE INSPECTIONS

The North Slope was homesteaded from the late 1800's until the federal
government took control of the area in the early 1940's. After government
acquisition, the area was used for military defense of the Hanford Site. The
North Slope originally consisted of seven antiaircraft gun positions. These
positions were replaced in the 1950's with three Nike missile positions,
Since approximately 1960, there has been no permanent military installation on
the North Slope. However, the area has been used for military training
maneuvers (WHC 1990).

4
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Since 1975, the 134-miZ area permitted by DOE to the Washington

Department of Wildlife and the U.S. Fish and Wildlife Service has been opened

for public access or designated as a wildlife refuge. Certain areas included

in the wildlife management area have been opened for cattle grazing to

ranchers who obtain grazing agreements.

In 1990, an extensive investigation of the North Slope area was
performed to assess potential health, safety, and environmental concerns
raised to DOE by Ecology and the public. As a result of this survey, 39 sites

associated with either military or homesteading activities were discovered on

the North Slope. The following section summarizes information from the North

Slope Investigation Report (WHC 1990).

2.1.1 Military Sites

Military records from by the U.S. Army Cops of Engineers identify three

Nike missile sites and seven antiaircraft sites positioned on the North Slope.
Evidence remaining of these sites include reinforced-concrete foundation pads,
scattered bottles and metal cans, and solid waste landfill disposal areas.
Aboveground structures have been demolished. Five water well structures made
of reinforced-concrete remain. Other underground structures have been
destroyed or filled in. Exceptions are two rooms at a radar site and a few

^ small structures at other sites.

Many of the buildings and permanent structures associated with these
^ sites remained in place until the early to mid 1970's. These landmarks were

demolished under DOE direction as they were determined to be an attractive
nuisance. Information concerning the decommissioning and demolition
activities at these military sites is sketchy.

Historical research on the North Slope military structures located
facility drawings for each of the Nike missile sites. The Nike installations

- are similar in construction and layout. Each site consisted of a control
center (designated as C), a launch site (designated as L), and associated
barracks and administration buildings. An early-warning radar site is also
associated with each of the facilities.

Reports from personnel assigned to military units at and near the North
Slope indicate that there was no centralized refuse disposal system in
operation. Several landfills associated with the military operations are
evident. Investigation of debris at the surface of these disposal areas
reveals the typical range of military camp items (e.g., food cans and bottles,
motor pool refuse, office and personal supplies) and debris from site
demolition activities.

Remnants of the military outposts include reinforced-concrete pads,
scattered surface debris, gravel walkways, building rubble, dry wells, and
five water wells. The numerous trees associated with each of the sites are
still present. Two underground structures associated with one of the anti-
aircraft sites are also discernible.

The water well structures are typically 2 to 3 ft tall and extend into
subsurface chambers approximately 6 by 8 by 10 ft deep. The well shaft is
located on the floor of the chamber. Most of these structures have metal

,. -. , ,
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covers that can be opened. The well covers were locked to prevent unauthor-
ized access. The public has cut locks and latches off to open the doors.
Efforts at opening the covers have been so persistent that even spot welding
the doors shut has been ineffective.

The debris found in the vicinity of the military sites include oil and
lubricant cans ranging in size from 1 qt to 5 gal. Only a few cans were found
to have small volumes of oil in them. These cans have collected dust, plant
debris, and insect bodies so that no free liquid remains. Paint cans are also
common and some are partially full of dried paint. Several empty 1-gal
solvent cans have been found. Nothing has been found that is considered to be
an imminent environmental hazard to personnel or the environment.

Each military site contains scraps of asbestos-transite siding from
building structures. The pieces are generally small, apparently overlooked as
materials were being removed from the sites during the demolition activities.
Personnel associated with site demolition activities indicate that building
structures were knocked down and buried in pits near the original locations.

,.,.,
Each military site was reported to have had its own small motor pool.

Major, nonroutine vehicle maintenance were completed at the main-Hanford motor
pool located across the Columbia River. Only routine maintenance was

^ performed at the military sites. Reports indicate that standard procedure at
that time was to use used oil for dust control on roadways. Some of the
military sites have maintenance areas with sunken grease pits and concrete

^ ramps for convenient access by mechanics to the underside of vehicles.

Several drywells associated with the military sites have been located.
The drywells consist of 55-gal drums, buried vertically to the rim with holes
punched into the bottom to allow for percolation of the disposed liquid.
Additional drywells appear on facility drawings available for the Nike missile
positions. Field investigations were unable to located these additional
structures. The inconsistencies between the drawings and actual field
observations indicate that these drawings are not as-built plans.

Facility drawings
Geophysical surveys fai
interview with a former
that the tanks were not
It may also be possible
activities.

also indicate the use of underground fuel tanks.
led to detect the presence of these tanks. An
soldier stationed at Nike position H-83-C indicated
underground but rather of the skid-mounted variety.
that the tanks were removed during the decommissioning

In addition to the military camps, three sites were found or reported
that may contain unexploded ordnance. Interviews with former personnel
assigned to the North Slope military sites indicate that unexploded ordnance
may have been disposed of in random locations throughout the area. The three
potential ordnance sites were investigated by personnel from the U.S. Army
Explosive Ordnance Division, Department of the Army, 53rd Ordnance Detachment,
with assistance from the Hanford Site Patrol and Westinghouse Hanford Company.
The Explosive Ordnance Division performed a records search, conducted personal
interviews, and completed walk-through surveys of the area, sweeping the area
with mine-detecting equipment where appropriate. No unexploded ordnance was
located during this investigation.

6
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2.1.2 Non-Military Sites

Prior to the federal government's acquisition of the North Slope, the
area was used for orchards and row crops near the Columbia River, wheat on the
high ground away from the river, and as a grazing area where soil conditions
would not allow the raising of crops.

Homestead structures (e.g., homes and outbuildings) were leveled and
removed during the mid-1970's along with the military structures. Typically,
homestead locations can be identified by scattered cans, bottle shards, and
pieces of weathered lumber. Occasionally, a section of fenceline, a water
cistern, or refuse disposal pit may remain.

Cisterns were structures used for the storing of water for domestic and
livestock use. Seven cisterns have been located on the North Slope. They are
typically concrete- or mortar-lined and range in size from 3 to 10 ft in
diameter and 4 to 14 ft deep. Cisterns that are relatively intact may
present a physical hazard to persons and livestock. A person or animal
falling into one of the larger cisterns may be injured, and the shear walls
may make escape without assistance difficult.

,.^
No specific environmental hazards have been found associated with the

^ homestead refuse pits. One former resident indicated that, because money was
scarce, canned goods were expensive and rarely purchased. Most goods came in
paper containers. Anything that could be reused was, and the few items that
could not be re-used were burned.

Historic usage of pesticides included lime sulphur and lead arsenate.
In latter years, DDT and other pesticides may have been used. No areas have

^ been found that are suspected of being pesticide disposal areas.

aa Soil contaminated with the herbicide 2,4-D from four leaking tanks owned
` by the U.S. Bureau of Reclamation was disposed of on the North Slope in 1966.

-r
2.2 ENVIRONMENTAL SAMPLING ACTIVITIES

It was the objective of the sampling effort to determine if hazardous
substances are present in the landfills at levels that warrant remedial
efforts. An analogous approach to sampling was taken when practicable due to
the large number of similar waste sites located on the North Slope. Disposal
areas such as landfills associated with each of the military sites were
assumed to contain similar wastes. The basis for this assumption results from
similar activities being performed at each of the sites by the same organiza-
tion at the same time, using the sample operational procedures. These types
of waste sites include landfills, acid neutralization pits, and cisterns.

If the waste site was considered to be one-of-a-kind or was suspected of
being a potential hazardous liquid disposal site, the site was individually
sampled. These types of waste sites include drywells and the 2,4-D landfill.
It is important to note that the North Slope area was never used for nuclear
activities and has been radiologically released.

7
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Table 2-1 lists areas identified in the original North Slope survey
performed in 1989-90. A summary of the investigative activities performed at
the site is included. Figure 1-2 shows the location of the more significant
sites. Offsite laboratory analytical results are provided in Appendix A.
Field screening results are provided in Appendix B. A description of the
investigation activities at each of these sites is provided in the following
sections.

Table 2-1. North Slope Military Installations and Associated
Suspect Waste Sites.

I'>

^

rr.

Site Name Description Investigative Activities

Military Demolished wooden buildings, construction debris, Visual surface investigation,
Construction lubricant cans, auto parts (greatest concentration no enviromiental hazards
Dumps scattered over 2-ecre area). identified.

H-06-C Radar control site for H-06-L. Concrete foundation Visual inspection, transite
pads, leveled area on north side of access road may tile remains on foundation
be disposal area, below site in "saddle" is a few 5- pads. No other environmental
and 55-gaL drums and other small quantities of trash. hazards identified.

H-06-L Nike missile launch site. All surface structures Drywell was sampled, no
leveled (foundations, roadways, parking areas, and environaental hazards
drainage structures only remain). one drywell made identified.
from metal drum also Located at site. Some scattered
surface debris. Access to underground roam
partially excavated with exposed rebar.

H-06-L About 2 to 3 acres in size. Disturbance of soil is Landfill sampled, no environ-
Disposal apparent. Debris on surface includes peint cana, mental hazards other than
Area construction materials, asbestos siding, asbestos asbestos materials identified.

brake pad.

H-12-C Radar site for Mike missile launch H-12-L. Conssni- Visual inspection, no environ-
cation wire leading from site, trench north of site mental hazards identified.
(no evidence of buried material), same paint and
Lubricant cans, some exposed rebar at building
foundations.

H-12-L Nike missile launch site. Concrete foundations, Acid neutralization pit
entrance to underground rooms and electrical access sampled. No environmental
port partially excavated, soil depression at hazards identified.
northwest corner of site (potential disposal site).

H-12-R Potential radar site. Remains of wood structures, Visual inspection, no environ-
piles of domestic garbage, several 5-gal oil cans, 5- mentat hazards identified.
gal drums, auto parts, concrete footings.

H-81-R Potential radar site. Concrete footings, large dis- Visual inspection, no environ-
turbed area at west side of site (potential disposal aental hazards identified.
area), soil berm contains refuse (batteries, bottles,
etc.), 55-gal drum buried flush to ground (unknown
function).

8
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Table 2-1.. North Slope Military Installations and Associated
Suspect Waste Sites. (Continued)

IL?

^

.,^

T

Site Name Description Investigative Activities

H-83-C Radar site for Mike missile launeh M-83-L. Well Attempted to sample drywells
structure (mostly filled in), small pit containing identified in facility draw-
several hundred rounds of fired 30-06 blank anm.ni- ings. Excavations could not
tion along with Links for belt-fed automatic locate structures. No
weapons, tires, smell trench west of site (potential environmental hazards
disposal area). identified.

H-83-L Nike missile Launch site. Buildings removed, well Sampled landfill areas, no
structure, underground Launch structures filled in, envirormental hazards identi-
potential disposal area north of site, area of fied.
approximately 50 acres has a Large amount of trash
scattered over it.

igloo Site Amnunition storage site. Buildings removed, area Visual inspection, no environ-
generally clean except for several broken boxes that mental hazards identified.
contained 120-mm gun anasnition.

PSN 01 Antiaircraft gun site. Well structure, areas Visual inspection, no environ-
(H-0l) south/west/north of site potential disposal areas. mental hazards identified.

PSN 04 Antiaircraft gun site. Gun sandbag enclosures, well Sampled lardfill areas. no
(H-04) structure, disposal sites southeast of site, cat environmental hazards identi-

scars north and south of site, six empty blue plas- fied.
tic 55-gal drums (photographic chemical) east of
site.

PSN 07/10 Antiaircraft gun site/headquarters for Nike launeh Sampled drywell associated
(H-07) site H-06-L. 55-gal drum, drywell, motor pool with grease pit, no environ-

grease pit, underground wood structured (3- by 8-ft mental hazards identified.
by 18 in. deep) of unknown use, concrete-lined pit
of unknown use, pavement and building foundations,
mostly filled in homestead cistern is northwest of
site.

Land Mine Two practice antitank land mines were found just Land mines were removed.
Site southwest of PSN 07/10.
(PSN 07/10)

PSN 12/14 Antiaircraft gun site/barracks area in association Visual inspection, no environ-
(H-14) with nearby Nike missile site. Small burial site mental hazards identified.

with metal paint cans and metal scraps, large dusp
site southeast of 12/14 containing mainly eaasissary
type garbage, wringer washing machine, water tank
and heater, packing boxes for antiaircraft gun
shells, and well structure.

PSN 72/82 Antiaircraft gun site. Small disposal pits contain- VisuaL inspection, no environ-
(H-82) ing oil cans and antiaircraft gun shell packing mental hazards identified.

boxes, two plywood boxes buried flush to ground (one
containing empty lubricant cans), 22-caLiber firing
range at northeast corner of site, gun emplacements
and aboveground structures are leveled, and well
structure.

9
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Table 2-1. North Slope Military Installations and Associated
Suspect Waste Sites. (Continued)

.--^,

ra..

"e!

r,^5

Site Name Description Investigative Activities

PSN 80 Barracks area in association with Mike Launch site/ Visual inspection no environ-
antiaircraft gun site. Concrete foundation pads.

,
mental hazards identified.

PSN 90 Antiaircraft gun site. In-service well, concrete Vehicle maintenance ramp
(H-90) vehicle maintenance ramp, vehicle maintenance demolished, partial removal of

building foundations along with other foundations, oil-saturated soils. Saapled
soil piles with debris in them and scattered surface oil duip site. No other
debris west of the site. environmental hazards

identified.

PSN 90 Contains tent parts, electronic equipment, auto Visual inspection, no environ-
Disposal parts, several small pits (some with debris in them, mental hazards identified.
Site and one had sand bags around perimeter).

Underground Located just southeast of PSN 04. Site consists of Visual inspection, unable to
Wood Rocm three underground wooden rocar (probable military enter structures for safety
Site origin, one room demolished), northwest of each room reasons. A dead calf could be

is a set of concrete pads, probably used for radar seen in one of the rocns. No
or guns. environmental hazards

identified.

Antiaircraft Consists of three known separate areas that contain Visual inspection, area also
Gun Shrapnel shrapnel from antiaircraft gun firing. Shrapnel investigated by ordnance
Sites consists of iron fragments and alumirwm or magnesium teams. No ordnance nor

fuse ring pieces. environmental hazards
identified.

Bridge Located in saddle of hill overlooking Vernita Visual inspection, no environ-
Disposal Bridge. Area of a demolished building location or mental hazards identified.
Site duap of probable military origin. Consists of three

or four wood frame structures, metal roofing, window
screen, railroad ties, oil cans, personal items
(tooth brushes, razors), botttes, cans.

Homestead Nine known cisterns that consist of circular Field screening and offsite
Cisterns concrete-lined pits used to store water. Largest is laboratory samples taken from

8 ft across and 14 ft deep. Three cisterns are two of the structures. No
filled in with soil, remainders have wood debris, environmental hazards
wire, homestead trash (cans), or more recent trash identified.
consisting of oil cans, glass bottles, pesticide
cans, paint cans, beverage containers, etc.

Stock Tank Consists of a barbed wire corral with a 12- by 12-ft Visual inspection, no environ-
and Well by 4-ft deep concrete stock tank at the southwest mental hazards identified.
Site corner. Top of tank is 2 ft aboveground. A cased

well is just north'of tank. Scattered metal cans
and lumber are nearby.

Dune Domestic trash disposal area southwest of trees, Visual inspection, no environ-Homestead building locations nearby, flour milt parts, mental hazards identified.
carriage parts.

Lonetree Consists of one live cherry tree, several dead Visual inspection, no environ-
Homestead trees, no aboveground structures, metal cans, broken mental hazards identified.

glass, garbage pit, and nearby wagon road.

10
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Table 2-1. North Slope Military Installations and Associated
Suspect Waste Sites. (Continued)

^,.

^J

Site Name Description Investigative Activities

2,4-D Burial Buried 2,4-D contaminated soil along with associated Burial site sanpled, no
Site crushed empty tanks. This was all buried at the environmental hazards

foot of a dune in 1966 and 1967. identified.

Asbestos Sand blowout containing concrete/asbestos pipe and Visual inspection,no environ-
Pipe Site small amounts of other debris. Site is southeast of inental hazards other than

Nike launch site H-12-L. asbestos identified.

Asphalt Graveled area approximately 2 acres in size. Visual inspection, no environ-
Batch Plant Several small piles of asphalt and gravel are mental hazards identified.
Site present, along with a pile of concrete and two pits

with no apparent trash.

Coyote Bait 5-gal military type container with Bait Can written Visual inspection, no environ-
Can on it. Contents at bottom of can appear to be oily. mental hazards identified.

Also an anchor stake for a leg-hole trap is nearby,
along with a 5-gal fuel-type can.

Coyote Bait Area of approximately 10 acres strewn with animal Visual inspection, no environ-
Station bones (coyote skulls, and large animal bones). mental hazards identified.

Bones appear to be old.

Gravel Pit Two apparently active gravel pits. Smaller pit has Visual inspection, no environ-
#47 trash in it consisting of cans, bottles, fencing mental hazards identified.

wire, wire spools, two military paint cans, and an
oil can.

Gravel Pit Consists of several pits but no signs of trash Visual inspection, no environ-
#56 disposal except for some military conmanication mental hazards identified.

wire.

Hanford Site consists of an area at foot of bluff used by Area investigated by ordnance
Firing Range early Hanford Site security forces. 55-gal druam teams. No unexploded ordnance

present with holes in them from 30- and 50-caliber were located. No environmen-
ard 37-mm ammunition. A nearby trench contained tal hazards identified.
metal boxes for 55-caliber rounds, 50-caliber brass,
links from 50-caliber machine gun belts, and packing
tubes for 37-mm rounds. Spent annunition slugs have
been found at site.

Wahluke Consists of concrete steps from former schoolhouse. Visual inspection, no environ-
Schoolhouse mental hazards identified.

°Located 2/3 mi north and east of military site PSN 12/14.

2.2.1 Landfills

There are 10 landfills associated with the former military installations
on the North Slope. The specific contents of the military landfills is
unknown. It is probable, based on debris scattered on the surface, that
domestic trash and demolition debris were disposed of at these sites. It is
possible that the missile sites may have contributed small quantities of
hazardous constituents as operational information indicates JP-3 fuel, red-
fuming nitric acid (RENA), aniline, hydrazine, and trichloroethylene were used

11
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in support of missile operations. Interviews with former military personnel
assigned to the area indicate that these substances were used conservatively
and were not normally available in large quantities.

.Limited vehicle maintenance activities may have contributed used motor
oil to the landfills. Demolition wastes likely include asbestos-based
materials such as transite. Environmental sampling activities conducted at
the landfill locations were performed using an analogous approach. One Nike
missile position (H-83), one antiaircraft position (PSN-04), and one combina-
tion Nike/antiaircraft (H-06) landfill were selected for investigation. Land-
fill trench locations at each of these sites were determined using magnetic
and electromagnetic induction surveys. The survey areas were determined based
on surface characteristics such as stressed vegetation, subsidence, and
surface and partially buried debris. The results of these surveys are
documented (WHC 1992b).

Areas where geophysical surveys indicated trenches and disposal sites
were staked and marked. The surface of these areas were evaluated for signs
of subsidence/stressed vegetation/presence of partially buried debris. Sam-
pling locations were selected as close as possible to the center of the more
significant anomalies and near areas of subsidence or stressed vegetation.

A hollow-stem auger rig was used to obtain the samples. Cuttings from
the auger were screened for organic vapors at 2-ft intervals using an organic
vapor monitor ( OVM). Debris associated with the cuttings included wood, metal
drums and cans, and transite.

Field screening was used extensively to determine the exact scope of
sampling at each location. Screening samples were taken at approximately the
6- and 10-ft levels ( bottom of the landfill was estimated to be 9 to 11 ft).
At least one sample per anomaly was taken for analysis at an offsite
laboratory.

Field screening analysis routinely included pH, heavy metals, and
volatile organic compounds depending on sample characteristics (i.e., color
and OVM readings). Offsite laboratory analysis included volatile and semi-
volatile analysis; pesticide/herbicide, and polychlorinated biphenyls (PCB)
analysis; inductively coupled plasma (ICP) and atomic absorption (AA) metals
(including mercury) analysis; and anions, chrome VI, total petroleum hydro-
carbons, and total activity analysis.

A total of 32 samples from 45 augering locations were taken from
the three landfills for analysis at offsite laboratories (Figure 2-1 and
Table 2-1). This includes six samples from Nike position H-83, 16 from Nike
position H-06, eight from antiaircraft position PSN-04, and six quality
assurance/quality control samples. A total of 90 field screening samples were
also taken during this effort (two per auger boring).

2.2.2 Drywells

Field investigations and historical drawings indicated the presence of
six drywells used in support of the military positions on the North Slope.
The specific uses of these dry wells could not be determined.

12
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Figure 2-1a. Site Map with Geophysical Interpretation
Site PSN-04 (North) Wahluke Slope.
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Figure 2-1b. Site Map with Geophysical Interpretation
Site PSN-04 (South) Wahluke Slope.
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Figure 2-1c. Site Map with Geophysical Interpretation
Site PSN-04 (East) Wahiuke Slope.
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Figure 2-1d. Site Map with Geophysical Interpretation
Site PSN-04 ( West) Wahluke Slope.
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Figure 2-le. Site Map with Geophysical Interpretation
Site H-06-H (East) Wahluke Slope.

BOI1NDAkYOF

GFAflIYSICAL

SURVEY ARE4

• NWCqINER NEtCANp0.

tl^
. .. .

y SV . ,

SV
A11

A2 ^p

U
13

J

A9

SD
A10

AI
(T^.^TV

V A,

V.

^T
AN

Q

f.. , M STAKE . O'

'^ ^TYF'.] A.IS

O ^ ^% •SD

e ^ .. . MM N

M

O
M 0

^'^, SwCO0.BER s6CORq00.

^ • . . -' %%W,BGQJD'b%U .

NIICCRHB0. 4PMCEMARYJHO CORNFR OF

GFDPHYSICAL SIRVFY ARFA

MOUND901LSPOCRPIL2

© SIIRF'ACEDPPRE451ON

R DIRTROAD

SD MLTALLICSIIRFACFDFBRIS

SV

A-I) 0 6USIpDM£IALLICOBffiCI'iSTAKmi

A-I3
El 9NtImMBIAWCOBIECT(NOTSTAKPDI

HT OR TX@ICH CONI'ABVQiO BUPBID
AI

I.dIAWGNOlOLLTAWC DEBMIS

17

i 1 ^.,ex^.,^.^ . . .L._........ . . I ^ , ^,..r. ., .,. ^. , ,,,.. . 0. I



DOE/RL-93-47, Rev. 0

Figure 2-1f. Site Map with Geophysical Interpretation
Site H-06-H ( West) Wahluke Slope.
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Figure 2-1g. Site Map with Geophysical Interpretation
Site H-83-L Wahluke Slope.
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Table 2-2. Military Landfill Offsite Laboratory Sampling Summary.

^\

Auger Sample
Site Sample Site Findings Type ofe

Analyses

H-83-L/A-2-2 Wood fragments SW-846
H-83-L/A-2-3 Wood debris CLP
H-83-L/A-3-2 Wood and metal fragments CLP
H-04(W)/A-1-2 Glass SW-846
H-04(W)/A-1-3 Burnt wood and pieces of sheetrock CLP

H-04(W)/A-2-3 Trash and floor tile material CLP
H-06-H(W)/A-5-1 Wood debris, electrical and barbed wire
H-06-H(W)/A-5-2 Wood debris and metal strapping SW-846
H-06-H(W)/A-5-4 Electrical wire and steel cable
H-06-H(W)/A-7-2 Burnt wood, metal, and glass

H-06-H(W)/A-16-1 Metal drum SW-846
H-06-H(W)/A-16-2 Communications wire
H-06-H(W)/A-19-1 Trash
H-06-H(W)/A-19-3 Insulated copper wire, cloth, and cinder CLP

block
H-06-H(E)/A-6-2 Metal, appeared to be an automotive part

H-06-H(E)/A-6-3 Sheet metal
H-06-H(E)/A-6-4 Metal debris SW-846
H-06-H(E)/A-11-3 Glass, wire, and burnt wood
H-81-R Possible asphalt CLP
H-07-H-2 Metal drum None taken

Cow Camp Cistern Metals, light bulbs, bottles, livestock
products

H-83-L/A-2-2 Wood fragments SW-846
H-83-L/A-2-3 Wood debris CLP

°(EPA 1986, 1990a, 1990b).

Two drywells, described on a facility drawing for H-83-C, could not be
located in the field. Geophysical surveys performed in the vicinity were not
successful in explicitly locating the structures. They did identify two
suspicious looking areas that were later investigated with a backhoe. The
excavation did not reveal drywells, but rather areas with extensive demolition
debris as was typical of the surrounding area.

2.2.2.1 H-81-R Drywell. This drywell is located at H-81-R, a site that was
thought to contain a radar system used in conjunction with the Nike missile
batteries. The drywell was constructed using a metal drum buried flush to the
ground. The lid of the drum had several holes punched through it. Soil was
contained inside of the drum at a depth of 2.5 ft from the top of the drum to
the soil surface.
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A hollow-stem auger was used to drill down the center of the drywell.
At the - 4-ft level, a material resembling asphalt was encountered. A sample
of this material was collected for field analysis ( aqueous headspace volatile
organic analysis using gas chromatograph).

A split-spoon sampler was then used to collect a soil sample from the -4
to -6 ft level. Native soils were encountered approximately 5 ft below the
surface. The soil sample was sent to a qualified offsite laboratory for
analysis using Contract Laboratory Program (CLP) protocol (EPA 1990a,b) for
volatile organics, semivolatile organics, PCB/pesticides, phosphorus pesti-
cides, herbicides, ICP metals, AA metals (arsenic, lead, selenium, thallium),
mercury, anions, chrome VI, and total petroleum hydrocarbons. A sample was
also collected for determining volatile organics using EPA field analysis
methods (EPA 1986).

2.2.2.2 H-06-L-1 Drywell. This drywell consists of a metal drum buried on
the west perimeter of Nike missile launch site H-06-L. Soil/debris was
located at 1.25 to 1.8 ft from the surface. An 8-in. diameter hole is cut
into side of drum at the 4.5-in. depth.

A hollow-stem auger was used to drill inside the drum starting at the
soil/debris surface. The bottom of the drum was encountered at the 3 ft
level. A 6-in. diameter transite pipe was entered the side of the drum at

- this level. A split-spoon soil sampler was then used to collect soil from the
3- to 5-ft level. The sample consisted of 60 to 70% crushed gravel and 30 to
40% fines. The material appeared to be dry. The material was analyzed using
field analysis.

A sample was then collected for analysis at a qualified offsite
laboratory and using field methods from 4-in. above the bottom of drum, near
the opening of the transite pipe. The soil sample collected from this site
was analyzed per CLP protocol for volatile organics, semi-volatile organics,
PCB/pesticides, phosphorus pesticides, herbicides, ICP metals, AA metals,

_ mercury, anions, chrome VI, and total petroleum hydrocarbons ( see table for
specifics on analysis).

;-a
2.2.2.3 H-06-L-2 Drywell. This drywell is a 12- by 10- by 15-ft, rock-filled
pit (as described in construction information drawings) used to route
rainwater from the missile storage area at Nike missile launch site H-06-L. A
6-in. drainpipe routed liquids to drywell. At the supposed location (per
drawings) of the drywell is a depression in soil.

Hollow-stem augering was performed at center of drywell site. Based on
soil matrix resistance of the auger, a probable gravel layer was encountered
at the 13-ft level. A field analysis soil sample and a sample for offsite
analysis were taken from the 8-ft and 13.5- to 15.5-ft level.

The offsite soil sample collected from this site was analyzed per CLP
protocol for volatile organics, semivolatile organics, PCB/pesticides,
phosphorus pesticides, herbicides, ICP metals, AA metals, mercury, anions,
chrome VI, and total petroleum hydrocarbons.

2.2.2.4 H-07-H Drywell. This drywell consists of two metal drums welded one
on top of the other, buried vertically with the top almost flush with the
surrounding ground surface. A 5-in. diameter pipe entered the drum at the
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2.5-ft level. The pipe came from the direction of what drawings indicate was
a wash rack associated with a vehicle repair shop at Nike launch site H-07-H.
The depth from the top of the drywell to soil was approximately 3.8 ft.
Originally, this site was to be investigated using a hollow-stem auger and
split-spoon sampler. During angering, river cobble was encountered at the
1-ft level that eventually prevented further operation of the auger. It was
decided to utilize a backhoe to excavate the drywell and sample at the
cobble/soil interface.

During excavation of this drywell, another 5-in. diameter pipe, buried
approximately 2.5 ft deep was uncovered. This pipe was not connected to the
to the drywell, but ran in-line with the pipe that was connected to the
drywell. The end of this pipe was located 7 ft from the actual drywell in the
cobble material. A third pipe was uncovered that ran north northeast/south
southeast. Again, this pipe was not connected to the drywell but ended with
the cobble material about 5 ft from the side of the drums.

The drywell was excavated down to a depth of 16 ft, where the soil/
cobble interface was located. A soil sample was collected from the backhoe
bucket for field analysis. A sample was also collected for analysis at an
offsite laboratory per CLP protocol for volatile organics, semivolatile
organics, PCB/pesticides, phosphorus pesticides, herbicides, ICP metals, AA

- metals, mercury, anions, chrome VI, and total petroleum hydrocarbons. The
drywell and attached metal pipe were removed from the excavation.

- 2.2.3 Acid Neutralization Pit

These structures, located at the Nike missile launch sites, were used to
dispose of soda solutions used to neutralize residual RFNA contained in hoses
used in missile fueling/defueling operations. The pits would also receive any
RFNA spilled during these activities. Historical interviews indicate that no
spills were known to have occurred, and the neutralization pit was not used
for disposal purposes.

Using the analogous site approach, only one pit was investigated.
Facility drawings for the Nike sites were used to locate the pits. One pit
was identified at each Nike missile position. Field investigations were
unable to locate the pit at Nike missile position H-06-L however. A pit was
located and, consequently, investigated at position H-12-L.

The pit is 5 ft wide by 40 ft long and constructed into a 1-ft-thick
concrete pad located in the missile fueling area. Field investigations indi-
cated the pit was excavated to a depth of approximately 4 ft and backfilled
with pea gravel. A backhoe was used to investigate three locations along the
length of the pit. The samples were taken within the pit at the native soil
(sand/silt) and pea gravel interface. A map of the sample locations are
provided in Figure 2-2. The samples were field screened for pH. The pH of
samples 1 and 2 was approximately 6.5, while sample 3 was 5.9 to 6.2. Soil
samples taken from locations 2 and 3 were sent for analysis at a offsite
laboratory. The offsite soil samples were analyzed one per CLP (EPA 1990a,b)
and one per RCRA (EPA 1986) protocol for ICP/AA metals and anions.
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^

Figure 2-2. H-12-L Acid Neutralization Pit (Overhead
View of Sample Locations).
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2.2.4 Unexploded Ordnance

The use of small caliber and large caliber ordnance was routine for the
Nike missile and antiaircraft gun emplacements. Unexploded ordnance may be
present on the North Slope as not all rounds of ammunition would fire
properly. Interviews with former military personnel assigned to these posts
indicate that unused, antiaircraft shells may have been disposed of in remote
burial trenches. Other personnel, however, indicated that this disposal

"' practice was very unlikely.

Ordnance experts investigated three sites on the North Slope as a result
^ of the initial site survey. These sites are designated PSN 07/10, Shrapnel

Area, and Hanford Firing Range. No unexploded ordnance was located.

- 2.2.5 2,4-D Disposal Site

The 2,4-D burial site is located approximately 0.5 mi east of the
Columbia River across from and south of the old White Bluffs townsite at the
toe of an encroaching sand dune, which is over 60 ft in height. The disposal
area is approximately 400 by 60 ft in size and is posted on the northern and
southern ends of the landfill. The signs read "2,4-D Burial Site, June 1966.
The site is approximately 700 ft above sea level (350 ft above the Columbia
River). Groundwater is over 300 ft below grade with the nearest drinking
water located over 3 mi to the east.

The site was used in 1966 to dispose of 2,4-D-contaminated soil
generated from leaking storage tanks located at a U.S. Bureau of Reclamation
Station in Eltopia, Washington. The leaking tanks were flattened and disposed
of at the site in 1967. 2,4-D was used as a commercial herbicide. 2,4-D is
one of the only herbicides that is able to be metabolized by bacteria. The
breakdown takes approximately 30 days. Additional information indicates a
typical 2,4-D half life of 9.4 to 254 days under dry conditions (Howard 1991).
The area was not used for 2,4-D disposal after 1967. The sand dune and
disposal site have since stabilized with cheatgrass and sage.

The Waste Information Data System (WIDS) database (WHC 1991) indicates
that approximately 50 yds3 of soil containing 900 gal of 2,4-D were disposed
of at the site (a relatively small volume of soil when compared with the areal
extent of the site), 4 ft below grade. Discussions with personnel from the
U.S. Bureau of Reclamation indicate that the 2,4-D tanks were disposed of over
the 2,4-0 contaminated soil. This would indicate that the soil was buried
significantly deeper than the 4 ft indicated in WIDS. Therefore, there should
be no traces of the herbicide remaining as the 2,4-D was disposed of over
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18 yr ago. Studies indicate little tendency for 2,4-D to bioconcentrate in
aquatic organisms and that food chain contamination should not occur.

Prior to performing sampling activities, a metal detector was used to
verify the presence and location of the tanks disposed of at the site.

An auger rig was used to
the boundaries of the disposal
inantly a fine sand typical of
that the disturbed material-na
13 to 15 ft below the surface.
located 3 to 5 ft below grade.

obtain soil samples from eight locations within
site (Figure 2-3). Auger cuttings were predom-
the surrounding geology. Drilling indicated
tive material interface is at approximately
A readily evident soil moisture horizon was

Samples were obtained from the 13- to 15-ft depths at each of these
locations using a split-tube sampler. Each sample set consisted of a 60-mL
amber glass bottle for total activity analysis, a 250-mL amber glass bottle
for offsite laboratory analysis (if required), and a field screening sample.
The 250-mL sample was sent offsite for analysis only if field screening
indicated the presence of 2,4-D. Two composite samples, composed of soils

^ from the 250-mL bottles, would be sent offsite for analysis from locations in
which field screening did not detect 2,4-D.

- A 2,4-D field screening test kit was used to analyze for 2,4-D at each
of the sampling locations. The results of this test indicated the presence of
2,4-D at sampling location #8. The test indicated the presence of 2,4-D at
approximately 2 ppm, which is near the detection limit of the field test kit.
However, 2,4-D was not detected in subsequent field runs of the analysis. A
sample from this location was sent to an offsite laboratory for confirmatory
analysis under CLP protocol.

An additional field screening sample was taken at location #7 from the
6-ft level as clay "globules" were seen in the cuttings. Field analysis did
not indicate the presence of 2,4-D. Two composite samples (one consisting of
soils from locations 1, 2, 3, and 4 and one from locations 5, 6, and 7) were
also sent for analysis at an offsite laboratory.

.,,

2.3 CONCRETE GREASE RACK

A concrete ramp, originally constructed for maintenance of military
vehicles was dismantled during site investigation activities. The ramp,
located at antiaircraft site PSN-90, was being utilized by the public for
performing oil changes on their vehicles. As a result, used motor oil was
disposed on the ground beneath the ramp.

An area approximately 15 by 24 ft of obviously contaminated soil was
excavated to a depth ranging from 0 to 8 in. The contaminated soil was placed
into five plastic lined 55-gal drums. Additional contaminated material was
placed onto a sheet of plastic.

Samples were taken from the bottom of the excavation, from the drummed
material, and from just outside of the excavation boundary. Field analyses
for volatile orgariics using gas chromatograph and for total petroleum hydro-
carbons (using immunoassay kit) were performed on these samples.
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Figure 2-3. 2-4,D Burial Ground Sampling Location.
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The immunoassay kit results are as follows:

• drummed material - 100 to 1000 ppm
• bottom of excavation - < 100 ppm
• outside of excavation - < 100 ppm
• composite sample from excavation - > 100 ppm.

Two representative samples were collected from the drums for waste
designation using SW-846 protocol for total petroleum hydrocarbons and ICP/AA
metals. Two additional soil samples were collected from the scraped area for
offsite analysis for total petroleum hydrocarbons, and ICP/AA metals per EPA
protocols (1986, 1990a,b).

2.4 HOMESTEAD CISTERNS

Significant amounts of soil and debris are located in the bottom of the
seven cisterns located on the North Slope. The possibility exits that the
pits may have been used in the disposal of pesticides or oil as empty product
containers can be found in several of the cisterns. Due to the remote loca-
tions of the cisterns, the disposal of significant quantities is unlikely.
Three of the cistern exhibiting the greatest potential for having contamina-

- tion were characterized. A visual inspection of the remaining four cisterns
was also completed.

2.4.1 Clay Pit Cistern

The clay pit cistern is a circular, concrete-lined pit located north
east of Nike position H-06-L (see Figure 1-2). The cistern was filled with
water due to melted snow. This site was investigated because of the presence
of pesticide and oil containers. The cistern is approximately 5 ft 6 in. deep
by 5 ft in width. The water was within 1 ft 6 in. from the top with sediments
located 1 ft below the water surface.

^ Utilizing a hand bucket auger, an attempt to collect a sediment sample
was made. The sample material could not be retained in the auger due to the
slurry composition of the sediments being sampled. An attempt was made
several times to collect sufficient material for an offsite soil sample, but
was unsuccessful. Enough soil was collected for field analysis. The trash
removed from the cistern included transmission oil cans, oil cans, cattle
pesticide containers, beverage containers, aerosol cans, coffee cans, food
cans, and an oil filter.

2.4.2 Cow Camp Cistern

This cistern is approximately 4 ft 8 in. in diameter. The depth of the
cistern could not be determined due to extensive amounts of debris located
2 ft below the top. The cistern was characterized because of the presence of
large quantities of debris including rusted metal, light bulbs, beverage
bottles, livestock pesticide containers, electrical components, wood, and food
containers.
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A shovel was used to attempt to remove the debris so a soil sample could
be obtained. The trash continued to a level below the reach of the shovel
however. No soil could be collected for analysis at an offsite laboratory. A
small volume of soil containing small pieces of rusted metal was collected for
field screening analysis.

2.4.3 Homestead Cistern

The homestead cistern is approximately 5 ft 6 in. across. Soil and
debris are located approximately 4 ft below the surface. The debris in the
bottom of the cistern appears to be homestead-associated food containers.

A hand auger was used to collect a sample of the cistern sediments at
two colocated spots. The sample was sent to an offsite laboratory for
analysis per CLP protocol.

Analytes included semivolatile organics, PCB/pesticides, phosphorus
pesticides, herbicides, ICP metals, AA metals, mercury, anions, chrome VI, and
total petroleum hydrocarbons. No offsite volatile analysis was performed
because field analysis for volatile organics was negative.

2.4.4 Stock Tank and Well/Wagon Road Cistern/
12-3 Cistern/Overlook Cistern

- These four homestead sites were each inspected for potential
environmental hazards. The cistern bottoms were relatively free of debris
with the exception of wood. No unusual discolorations were noted. No
identifiable environmental hazards were observed. Therefore, soil sampling
was not warranted.

.,^

3.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Section 7.5 of the Action Plan Tri-Party Agreement (Ecology et al. 1989)
contains the basic description of applicable or relevant and appropriate
requirements (ARAR).

There are no applicable federal cleanup standards or chemical-specific
ARAR for compounds in soil (hazardous or radioactive) except the EPA standards
for lead and radium. The potential cleanup standards for the North Slope ERA
have been developed using the Model Toxics Control Act (MTCA) (WAC 173-340).

4.0 SAMPLING DATA

Contaminants of concern for the North Slope sampling efforts were based
on operational processes utilized at Nike missile and antiaircraft gun
emplacements. These analysis included volatile and semivolatile organics,
metals, anion, and total petroleum hydrocarbons. Herbicide and pesticide
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analysis was also included as these substances were routinely used by both
homesteaders and the military.

The results of this sampling effort are provided in Appendix A.

Numerous field screening analysis were also performed. The individual
results are documented in the field log book. The results of the VOA field
screening analysis are provided in Appendix B.

4.1 DATA VALIDATION

The data packages were verified for required laboratory deliverables
associated with the analysis performed. All CLP protocol sample analysis are
being validated using WHC procedures (WHC 1992c).

4.2 DATA ASSESSMENT

The data obtained from sample analyses were compared to the action
levels for residential soils in accordance with Method A of the MTCA (WAC 173-
340, Section 740). These action levels were selected to accommodate proposed

- unrestricted land use for the North Slope. After comparison, the only
analytes exceeding action levels were total petroleum hydrocarbons and lead.
The sample sites and sample concentrations associated with these analytes are
located in Table 4-1.

Table 4-1. Contaminants of Concern.

Saaple
No.

Loeaticn Anelyte
Concentration

(
^)

MTCA Method A
Action Levels

Cr)

Conments

B07KR9 H-90 Lead 1,200 250 Oil site waste drua
B07KS0 H-90 Lead 760 250 Oil site waste drue
B07KC1 H-81-R TPH 910 100 Dry well
807KR9 H-90 TPH 60,000 100 Oil site waste druo

807KS0 N-90 TPN 65,000 100 0il site waste drue
B07SK1 N-90 TPH 940 100 Oil site scraped area
B07SK2 H-90 TPH 1,700 100 Oil site scraped area

Not all of the identified analytes were listed under the residential
soil action levels. Identified sampling analytes not listed under the resi-
dential soil action levels were compared to the maxima and 95/95 reference
threshold levels for sitewide soil background as listed (DOE-RL 1993). No
sample analytes were identified that differed significantly from background
results. Strontium and phosphorous did not have background values identified.
A background value ( world mean value in soil - 280 ppm) for strontium was
identified on page 65, Table 4.7, of "Heavy Metals in Soils," edited by B.J.
Alloway, Blackie-Glasgow and London, Halstead P.ress-John Wiley & Sons, Inc.,
New York, 1990. Sample data concentrations fell below this average level.
A background value (200 to 5,000 ppm) for phosphorous was identified on
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Exhibit 16-2, "The Content of Various Elements in Soils", on page 16-6 of
EPA document, "A Compendium of Superfund Field Operations Methods," OSWER
Directive 9355.0-14, December 1987. Sample data concentrations for phos-
phorous fell within this range.

The semivolatile and volatile organic sample analytes identified were
all <1 ppm, and are common plasticizers and laboratory contaminants. Identi-
fied herbicides/pesticides (including phosphorous-based) concentrations were
all <1 ppm or were laboratory blank contamination. These analytes are
indicative of spraying residue because of widespread occurrence at these low
concentra-tions. No risk assessment was determined necessary for these
analytes.

5.0 RESPONSE ACTIONS ALTERNATIVES

Potential response action alternatives were developed based on hazards
identified during site investigation activities and potential future land
uses. Potential land use categories include:

• No Action - Retain the area as a wildlife refuge/wildlife
management area under DOE ownership.

• National Wildlife Refuge - Transfer the property to the U.S. Fish
- and Wildlife Service, who would manage the property as a wildlife

refuge.

• Unrestricted Land Use - Make the area available for unrestricted
use. This would allow the property to be developed under private

•7'%= ownership. Potential land uses under this category would include
agriculture and residential development.

The No Action and National Wildlife Refuge categories are included in
the draft environmental impact statement (EIS) for the Hanford Reach of the
Columbia River. North Slope area has been included in the U.S. Fish and
Wildlife Service's Land Acquisition Priority System and was ranked first of
187 proposed refuge projects as of September 23, 1992.

The Unrestricted Land Use category was not considered in the draft EIS.
Information from the Bureau of Reclamation, Columbia Basin Project Office, who
manages the Columbia Basin Irrigation District (which includes the North Slope
area), indicates that the North Slope area is not planned for future
development.

The Bureau of Reclamation also indicated that while no detailed cost
estimate has been prepared, development of the area would require expansion of
existing canals, which would be costly due to the geological formation
(basalt) through which they run. The Bureau of Reclamation speculated that
development costs would exceed land values. Also, based on studies in the
early 1970's, the Bureau of Reclamation determined that irrigation would
increase the potential for landslide activity along the White Bluffs.
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5.1 NO-ACTION

Under this alternative, no additional field activities would be per-
formed. Remedial actions, if required, would be examined under the remedial
investigation/feasibility study process for which no start date has been
established for the North Slope.

5.2 HAZARD MITIGATION

This alternative, if implemented, would remove/minimize the physical
hazards present on the North Slope.

This alternative would include backfilling depressions and stabilizing
landfills. This would reduce the potential for future subsidence and exposure
of buried debris.

A haul truck and front-end loader operation would be used in performing
the stabilization activities. Fill material from a local source would be
brought on the site and put in place with a front-end loader. The bucket from
the front-end loader would then be used to compact the material. If the area
is extensive, it may be revegetated with native grasses. (It may be necessary
to postpone the revegetation activities depending on the time of year.)

These activities would include the backfilling to grade of the under-
ground structure located at PSN-90 and the numerous cisterns and subsidence

- areas associated with all the military sites (including landfill areas),
removal of surface debris left by the military, and an ordnance survey/cleanup
effort. Concrete rubble material would be left as it provides habitat cover.

A semiannual survey of the area would be performed to identify any
further subsidence or physical hazards associated with the sites. Mitigation
of these hazards would be handled by the site landlord.

The petroleum-contaminated soil associated with the concrete grease rack
and the drywell located at military position H-81-R would be removed and
disposed of according to current site procedures. An estimated 110 ft3 (15
55-gal drums) of contaminated soil would be removed.

The ordnance survey/cleanup effort would be performed by the U.S. Army
Corp of Engineers and will include the following tasks.

1. Archive search and ordnance and explosive waste modeling.

2. Prioritize parcels for study.

3. Limited site investigation (LSI).

4. LSI report.

The ordnance survey may identify additional landfill/disposal areas
requiring stabilization. The location of the known waste sites will be
recorded and documented on deeds for the area.
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An evaluation of the wells would also be made. The evaluation would
determine the condition of each of the wells and determine if the structure
should be remediated or abandoned in accordance with state requirements. It
is assumed for the purposes of this evaluation that the wells will be
abandoned.

A flora and fauna survey would be performed in each area where ground
disturbance will occur. This will assure the impacts to potential endangered
or threatened environmental species would be minimized.

This alternative would be protective of the public and environment for
both the National Wildlife Refuge scenario and No Action land use scenario
since access by unauthorized personnel into disposal areas would be restricted
by either the DOE or the U.S. Fish and Wildlife Service.

5.3 WASTE REMOVAL

^ The contents of all identified disposal areas would be removed under
this alternative. The activities identified in the hazard mitigation
alternative would also be performed. The following description does not
account for the demolition debris located at the military positions. The

- removal of this material would be a simple expansion of the work described
below.

_ Due to the limited knowledge about the configuration of these sites,
some assumptions must be made to complete a basis for planning the waste
removal.

It is assumed that each of these landfill areas is covered with a 5-ft
layer overburden on a 5-ft-thick layer of debris and soil mixed. While the
landfill areas will vary from location to location, it is assumed that each
antiaircraft site covers 3 acres and each Nike missile site covers 5 acres.
Actual disposal area at each of these sites is considered to be 50% of the
total landfill area. Of the 10 sites, seven are antiaircraft and three are
Nike.

The excavation and removal of the waste at these sites will be performed
at each of the 10 sites. A mobile office and change and lunch facilities will
be staged at the removal site. Necessary equipment and trucks will also be
staged. Excavated material will be disposed of at the Central Landfill
Facility located south of 200 East Area:

Large volumes of water for dust control will be a necessity for all
locations. Assuming permission is granted, water will be obtained from two
irrigation wasteways. The Saddle Mountain Wasteway can provide the western
five sites and the Wahluke Wasteway, Branch 10, can provide the eastern five
sites. If the waste removal cannot be completed during the irrigation season,
it may be possible to withdraw water from the Columbia River. River access is
possible; however, the haul distances are longer.

Once the equipment is set up, hand labor will begin clearing surface
debris from the landfill. As soon as enough of the surface debris has been
cleared, the overburden will be pushed to the side with a bulldozer. The
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exposed waste will then be placed by front-loader into the waiting 20-yd3 dump
trucks and hauled to the CLF.

The waste will be covered with tarps for transport unless it is transite
or asbestos bearing. It is assumed that asbestos- or transite-bearing waste
will only be a 1% of the total waste. The waste will be transported in
plastic-lined and covered trucks with appropriate markings. This waste is
disposed of in special trenches at Central Landfill Facility.

As the waste loading operation progresses, the overburden adjacent to
the cleaned areas will be pushed back into the excavation and the area
recontoured with the surrounding terrain. When waste removal is complete at
each location, the trailers and equipment will be demobilized and restaged at
the next site. Revegetation will be performed during the appropriate season.

6.0 EVALUATION OF REMEDIAL ALTERNATIVES

Selection of the preferred alternative is a two-phased process. The
initial alternative screening phase (first phase) eliminates those alterna-
tives that will not meet the goal or intent of the ERA. The second phase,
detailed alternative evaluation, evaluates each alternative with respect to
timeliness, protection of human health (including the pubic and those

- performing the work) and the environment, effectiveness, and cost is initial
screening of potential cleanup activities against the criteria of timeliness
and environmental protection. The second phase rates a preferred ERA perfor-
mance method.

Each of the alternatives was evaluated to determine if it met the goal
of the ERA. The alternative must take the steps necessary to protect human

- health and the environment from potential exposure to hazardous substances.
Alternatives considered for further evaluation must also minimize the physical
hazards identified in the previous sections. The level to which these hazards
will be addressed is dependent on future land use. Potential land uses iden-
tified include agriculture and residential uses or management as a federal
wildlife refuge or wildlife management area.

If the area is transferred to the U.S. Fish and Wildlife Service to be
maintained as a wildlife refuge/management area, any activities occurring on
the property would be strictly monitored and controlled by the U.S. Fish and
Wildlife Service in support of this land use. Public access would most likely
be allowed in some portions of the area. Their activities would be limited to
recreational uses of the property such as hunting and fishing. No construc-
tion nor excavation type activities are anticipated.

If the area is made available for unrestricted land use, the area will
likely be used for both agricultural and residential purposes. Under this
scenario, activities occurring on the property would not be controlled by a
central agency. Each landowner would have the ability to manage the property
within the limits of state and federal laws. Restrictions could be incor-
porated into the property deeds in attempt to control activities, though this
is not considered a viable option as potential liabilities would remain with
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the DOE. The following describes the screening evaluations made on each of
the alternatives.

6.1 NO-ACTION

Under the No-Action alternative, no attempts to remediate identified
hazards would be made. Based on the results of the environmental sampling
effort, the potential for environmentally damaging consequences including
human exposure to potentially hazardous substances is considered to be
negligible. The likelihood for physical injury is possible but not probable.
There has been no reported injuries associated with the North Slope sites to
date. This alternative does not meet the goal of the ERA, which includes
minimizing the presence of physical hazards to both the public and Hanford
employees. This alternative will not be considered further.

6.2 HAZARD MITIGATION

This alternative would include both minimization of physical hazards and
cleanup of the oil-contaminated soils associated with the grease rack and dry-
well. It would therefore minimize the potential for human exposure to poten-
tially hazardous substances and reduce the risk of injury due to the physical
hazards present. It would minimize the potential for exposure to asbestos-
regulated materials of the wildlife refuge/management land use scenario. This
alternative meets the goal of the ERA and would be sufficient for the
wildlife/refuge land use scenario. Implementation of this alternative would
not be supportive of the unrestricted land use scenario. This alternative
will be retained for further evaluation.

6.3 HAZARD REMOVAL

This alternative would include both minimization of physical hazards and
removal of material within the landfills and oil-contaminated soils associated
with the grease rack and drywell. While removal of the materials in the land-
fills would reduce the risk of exposure to the public of asbestos materials, a
substantial volume of this material would remain with the buried demolition
debris located at the military sites. This material would also require
removal to minimize the potential for human exposure to asbestos-regulated
materials.

Implementation of this alternative would meet the goal of the ERA and
would be supportive of the wildlife/refuge land use scenario. If the demoli-
tion debris is also removed, this alternative would support all identified
land use scenarios. This alternative will be retained for further evaluation.

7.0 ALTERNATIVE EVALUATIONS

Two of the three alternatives were retained for further evaluation.
These are Hazard Mitigation and Hazard Removal. These alternatives were
evaluated based on how well the alternative protected human health and the
environment. This includes both exposures resulting from implementation of
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the alternative and once implementation is complete. Specific evaluation
criteria include environmental impacts, managerial feasibility and cost.

The environmental impact criterion considers the anticipated/potential
effects each of the alternatives may have on human health and the environment.
This includes impacts seen during implementation and over the long term, after
implementation is complete.

Managerial feasibility focuses on.the ability to perform the activity
and includes availability of equipment and the necessary labor forces and
required permits..

The cost for implementing each of the alternatives must also be
considered in selection of the preferred alternative. While protection of
human health and the environment is the primary concern, the cost associated
with implementing the alternative may determine the appropriate alternative
when environmental considerations between the various alternative are equal.
A summary of the evaluation and associated screening criteria are provided in
Table 7-1.

Table 7-1. Alternative Evaluation Summary.

^

'T

Criterion Hazard Mitigation Alternative Waste Removal Alternative

Protection of Alternative would adequately protect human health Alternative wouLd be protective of
Husan Health if area remains a uildlife refuge/management human health regardless of future

area. Risks may increase if area released for land use.
unrestricted use.

Timeliness Activities could be cospleted by and of FY 1993. Activities eould be canqleted by end
of FY 1994

Environmental Impacts would be minimal. Activities may Impact would be minimal. Activities
Impacts temporarily stress small areas of vegetation. may temporarily stress large areas

of vegetation.

Reliability Proven technology. Proven technology.

Managerial Activities would be easily implemented. Activities would require identifying
Feasibility additional non-Hanford resources for

implementation.

Cost $1,897,500 $21,173,000

7.1 PROTECTION OF HUMAN HEALTH ENVIRONMEN EVALUATION

As stated previously, the level to which the alternatives will protect
human health is dependent on what the property will be used for. Each of the
alternatives equally addresses mitigation of the physical hazards. The
primary difference is that the hazard mitigation alternative proposes stabili-
zation of the landfill areas as opposed to removal of the landfills. The
primary hazard identified at these landfills is the presence of asbestos and
asbestos-based materials.
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If the landfills are stabilized, having all exposed material (surface
debris) removed as proposed by both alternatives, there is a relatively minor
chance for exposure to the public of the asbestos-based materials contained in
the landfills if the land is maintained as a wildlife refuge. The probability
increases if the property is made available for development. Potential
exposures to the workers implementing this alternative are negligible.

If the contents of the landfills are removed, the potential for public
exposure in the long term is reduced for all land use scenarios. This risk
would be further reduced if the demolition debris is removed from the military
sites. If the land is to be made available for unrestricted land use, then
this material would also require removal.

Excavation of these materials requires extensive controls to ensure the
asbestos materials do not become airborne. The potential for worker and
public exposures to the asbestos materials during the removal activities does
exist and should be considered a potential environmental impact.

7.2 MANAGERIAL FEASIBILITY

The tasks required for implementing each of the alternative are
considered to be routine by industry today. The primary difference between
the two alternatives is the removal of the landfills and demolition debris
versus stabilization of these areas. While both alternatives are technically
feasible, the removal actions require considerably more resources, including
equipment and labor for completion.

The hazard removal alternative will require the leasing of heavy
equipment and the labor force to run it. The resources necessary for
performing these activities would not be available onsite. Additional
landfill space at the Central Landfill Facility would also have to be created.

The resources necessary for performing the stabilization activities
would be available onsite and would not require additional leasing or
purchasing of equipment.

r-.

7.3 ACTIVITY SPECIFIC COST ESTIMATES

The cost for performing each of the activities associated with each of
the ERA alternatives is provided in Appendix D. A 25% contingency included in
the estimate. These costs estimates are for comparative purposes only. No
overheads nor organizational adders were included. Table 7-2 summarizes the
costs associated with performing.each alternative.
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Table 7-2. Alternative Cost Estimate Summaries.

Alternative Cost, $

Hazard Mitigation 1,897,500

Hazard Removal 11,520,000

Hazard Removal (including 21,173,000
demolition debris)

8.0 PREFERRED REMEDIAL ALTERNATIVE

The selection of the preferred alternative requires that a land use
scenario be chosen for the area. It is assumed, based on the U.S. Fish and
Wildlife Service's listing the area as its number one priority in land
acquisitions for future wildlife refuge areas, that the property will be made
into a wildlife refuge.

Both of the alternatives are adequate for protection of human health and
the environment if the wildlife refuge land use scenario is enacted. The
selection of the preferred alternative is then dependent on cost and
managerial feasibility. Both alternative are feasible; however, the Hazard
Removal alternative will require the procurement of necessary equipment and a
labor force for completion. Comparisons of the costs associated with the

;., alternatives also indicates that the Hazard Mitigation alternative is
preferred.

If the assumption is that the area will be managed as a wildlife refuge,
the Hazard Mitigation alternative is considered to be appropriate. If the
land use scenario chosen is for unrestricted land use, the only alternative
that will adequately protect human health and the environment is the Hazard
Removal alternative in which removal of the demolition debris is included.
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APPENDIX A

LABORATORY ANALYTICAL RESULTS
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LOCATION H-33-UA-2-2 H-53-UA-2-3 H-33-UA-1-3 H-33-UA-3-2 H-33-UA-3-3 H-83-UA-4-1
COMAIENTS 9-11RSW-840 0-11RCLP 2-1111,SW-340 0-11RCLP G-17hSW-340 0-1tRSW-34E

HENBIODES (upAp)
2,4-D U U U U U U
2,4-OB U U U U U U
2,4,5-T U U U U TBA TBA
2,4,5-TP U U U U U U
DaYpon U U U U U U
DlnmCa U U U U U U
Dlchlor¢rop U U U U U U
Dlnoselo U U U U U U
MCPA U U U U U U
MCFP U U U U U U

TTLPET.HYDROCNiBONS U U 20 U U U
(1919)

PCBRMkltlae
NOW

DOE U 25JP 150 17 U 49
DDD U 2.4 J U U U U
DOT 220 7.1 35 5.3 P U 50
DIelErin U 0.55 JP 38 U U 10
Entlrln U U U U U U
AlaCioxycnlur U 19B U 49B U U
EnOwuMan II U U U U U NA
AIPMa Chbrdana NA U NA U NA U
Arocbr1254 U U U U U U
Ornma-BHC (LkMana) U U U U U U
BQtR-BHC U U U U U U
EntlaauMenl U U U U U U
Entlosullan wllale U U U U U U
Entlrin katma NA U NA U NA NA

ANIONS (up/p)
F U U U U 2 U
CL U 3 9 14 7 5
P04-P U U U U U U
804 5 8 14 46 it is
No3-N+No2-N 1 2 3 4 2 5
Cr-8 U U U U U U

PHCBPH-PEST (upikp)
TPP NA NA NA NA NA NA

G
O

r

tO

A
V

N

0
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a
OD

f3111PLE1MMB61 007121642 13071211143 807DN4 B07O46 807046 BWtf117
LOCAIION H-04(E)/A-1-t H-04(E)/A-1-2 H-05-H(Yh/A-2-2 H-O8-H(WA-5-2 H-00-H(MQ/A-5-5 H-00-HCM/A-7-1
COANAEN78 7-9h.sw-84E e-loRCIP 0-11R,BW-848 9-11hsw-914) 9-111LCLP 9-111t,sw-64!

IeieIaoES (uqAa)
2,4-D U U U U U U
2,4-08 U U U U U U
2,4,5-T U U U U U U
2,4,5-TP U U U U U U
04111pcn U U U U U U
Dlumha U U U U U U
Dkhbf¢rap U U U U U U
D4asab U U U U U U
MCPA U U U U U U
MCPP U U U U U U

TILPEf.HYOROCARBONB U U U U U U
(wAU

PC8Pastlcklas
NOW

DDE U 6.2 U U 3.3 J U
DOD U U U U U U
DDT U 3 J U U 2.9 J U
DlNtlnn U U U U U U
Entlnn U U U U U U
MatllmWchbr U 3 PB U U 5.78 U
Entlowutlan II U U U U U U 0
AIpN Cnlordanc NA U NA NA U NA m
Arocbr1254 U U U U U U
OsnmA-BHC(LkWnne) U U U U U ;ClU
BaL-BHC U U U U U U
EntlwulYn 1 U U U U U U to
Entloautlen nulYb U U U U U U W
Entlnn keOOrM NA U NA NA U NA

V

ANIONB (uy0)
F 3 3 4 2 3 8(D
CL U 2 73 28 73 C6
P04-P U U U 1.3 U U
804 20 13 270 200 170 42
No3-N+NO2-N 1 2 B 3 3 2
Cr-e U U U U U U

PHD3PH-PEBT (uptky)
TPP 323 112 317 324 238 325



D

to

SAMPLE MUMBEfl
LOG110N

SEYI-YOA(uOAa)
dl-n-bulyphtlWate
tllatlryl phCWate
phnrnBlrene

pY^
benzo(a)anthracerr
chryeene
benzoo))1luoanNene
benio(k)llnoRnllNM

benzo(a)pYnar
bl6(2-eUryYUtApMhalafe
Indeno(12,3-cd)pYrene
tlbenWn(a,h)antAracwq
benzo(p,hApWlene

wA (w/l1o)
acebne

2-he®none
mettrylena chlcrltle
toluene
meNyl-pentenona

IIP METALS (ug/g)
AI
Sb

Be
Be

Cd
(aa

Cr
Co

cu
F.
u
Mp
Mn
Mo
Ni
P
K
Ag
Na
Sr
V
Zn

roAs

Pb

S.
n

AA METAUB (rq(O)

An
Pb
S.
n

MERCIAY (upp)

1307GNY 807GP0 B07GP1 B07GP2 907tP3
Equp.Blank(aarcQ H-05-H(W)/A-14-2 H-05-H(V)U-10-3 H-05-H(ENA-2-1 H-OBlNEI/A-E-4

U U 400 1101 1101 it
U U U 37J U U
U U U U U U
U U U U U U
U U U U U U
U U U U U U
U U U U U U
u u u u u u
U U U U U U
U U U U U U
U U U 120J 110J U
U U U U U U
u u u u u u
u u u u u u

33
U
U
U
U

13000

U
120

U
U

15000

1B
10

21
22000

16
78)0

430
U

17
B00

2100
U

040
58

38
58

2tB
U
U
u
3

131
UN

1.48
U

U
2BBB

U
U

U
170

NA

20.88

3.0
NA

U
NA
U

U

11.8 B
NA
U
U

U
U

0.95
0238

u

22

U
u
u

J U

15000

U

130
U

U
13000

23

8
35

1S
7300
470
U

is
B10

2700
U

540
54

42
B7

21 B
U
u
u
U

11100
UN

120

0.558
U

14800

17.9
8.6 B

53.5

NA
7250
424
U

18.1
NA

2230
U

271 BE
NA

38
72.2

U
11.1

20.15•
UNW

0.5 B

25
U
u
u
U

18000
L'

130
U

U
17000

25
10

43

21

8100
500

2
22

1500
3000

U

790
55
44

82

22
u
u
u
O
O

20000
. ^a

130
U ry7
W

18000

25 V
10
31

[SpJU •^

20 C
BB00 •

n480
V

21
800
3100

U

560

84
43
B1

5b

a'B
U
u

7.2
36

U
u

8.5
13
U
u

92
11
U
u

U U U U



O

IOCATION
CONNENTS

B0H3N!
H-05-H(MyA-10-1
9-11 R, SW-B4E

B07ONY
EquIp.BYnk(rnd)

ClP

I^-? I
807(r0

H-00-H(1NJ/A-19-2
9-11 R, SW-545

;; y
B07((;P1

H-08-H(MI)/A-10-3
9-11 ft CLP

B07OP2
H-05-H(E)/A-2-1
Y 11 R SW B4B

B07SP9
H-OSH(E)/A-8-4
Y 11/t, SW 545

H6iBICUEB (upAp)
2.4-D U U U U U U
2,4-OB U U U U U U
2,4,5-T U U U U U U
2,4,5-TP U U U U U U
a`POA U U U U U U
Dicamba U U U U U U
DichkwoOR'P U U U U U U
Clnaob U U U U U U
MCPA U U U U U U
MCPP U U U U U U

It PET. HYDNOCARBONS U U U Y0 U U
(44)

PCBrPwtlcklr
(L4AY)

ODE U U U 11 X U U
CUU U U U 1.4.pX U U
DIDT U U U U U U
DHI4An U U U 2.3.PX U U
EndAO U 1.5P8 U tOPX U U
MeOwxrcMOr U U U 0.71 JPB U U
Entloeupan II U U U 0.84JPX U U O
AlphChkrhne NA U NA 4.9PX NA NA m
Mocbr1254 U U U 210P U U
Cirnma-BHC (Lntlane) NA U NA U NA NA
BeY-BHC U U U U r
EntloeuManI U U U U U U
Entloaupen suMa4 U U U U U UEntlrln kefar NA U NA U NA NA A

V

ANIONS (uy0)

F 4 U 3 3 5 3 f0
CL 3 U 140 15 75 78 <
P04-P U U U U U U '
804 200 U 140 1300 1S0 120 p
No3-N+No2-N 1 U 15 25 12 2
Cr-5 U U U U U U

PHOSPH-PEST(uQMp)
TPP 338 347 U U U U



r

93' 2) ' 2 ' •j S ^

BAIPLENUMB6i B07(i4 B07NP4 B0710r6 B07KP6 007Kp7

LOCw71ON Er,up.BYrAC(@and) H-06-H(E)/A-11-1 H-05-H(E)/A- 11-1 H-05-H(E)/A-11-1 H-05-H(E)IA-11-2

COMMENTS CLp B 11ft,CIP 0-11R,IXPtllp llwh 9-11R,CLPep10 9-11R,8W-646

BEMI-VOA(upllp)
Ud-n-bulyphtlrYb J 701 200 BJ 200 J 290 J

tllalhyl phCrYta 30 J U U U U

ph^nthiana u u u U U
U

Iluo,a,tlha>t U U u u
U

pynrp U U U U
U U

bar¢o(a)artlhrrprr U U U
U

qlrysorp U U U U
U

bw¢o(b)IWOranClxw U U U U
U

bw¢o(qnuaantlww U u u U

Ubwao(a)py^ U U U U ub19R-&n1h4xy9phln.rr u u u u
U

YWano(1,2,3-cd)pyiena U U U U
u

aba¢o(a,h)amhlawn. u u u u
U

berao(p,h,Qperylene U U U U

V011(rYAV)
fficeppry 23B 25B 73B 7.B 12

2-hemnorw U U U U U
U

metlrylene chbnoe U U U 5 JB

bWeoe U U U U U

Umatlryl-pwnanorr U U U U '

\IOr METALS (W/Y)
138 13300 13900 13400 19000

/0
Bb U UN 13AN U U i

Ba 1.5B 163 187 157 150 to

Be U 0.B1B 0.88 0.648 U (a

Cd U U 1.9 044 B U

OR 28.9 B 15000 15100 18100 15000

Cr U 202 22.4 21 28

Co U 10.5 B 11.4 14.5 10

A
Cu U 22.3 24.2 27.1 24

Fo 185 24400 30300 27500 28000 G

(J NA NA NA NA 21

ti1p U 7580 7810 7700 6000

O
Mn 4.3 524 633 571 500

Mo NA NA NA NA U

NI U 20.8 18.5 20.8 23

p NA NA NA NA 5b0

K U 2170 2220 2330 2800

Ag U u U 7 U

Na 7.58 357 BE 373 BE U am

Sr NA NA NA NA 80

y ' U 45.5 47.3 522 44

Zn U 117 161 96.1 73

HO D U U U

As U 7.3 6.3 10.8B

Pb 0.32B 1B0• 25.58• 29A

Be U UNW UNW U

n U 0248 U U

M METALS (up/p)

5.1N

21
Pb U
so

uTI

MEp anr cwkl
u



N

SANPtE NUYBEN
LOC1ITION
COMNENTS

B07GP4
Equp.BYNC(nnd)

CUP

B07NP4
H-05-H(E)/A-11-1

6-11 n ClP

80710'6
H-08-H(E)/A-11-1
9-1111, CIP dupYnr

8071p0
H-0E-H(E)/A-11-1

0-11/1, ClP epllt

BD71P7
H-08-H(E)/A-11-2
0 11 It SW BM

HEpBICDES (upAQ)
2,4-D u u u U U2,4-DB U u u U U
2,4,5-T U U U U U
2,4.5-TP u U u u uDa`aan u u u U u
Dlnmtr U U U U U
DIdhWrprop U U U U UDlnoweb U U U U U
MCPA U U U U U
MCP U U U U U

TTLPET.HYDqCCAHBONS U 20 U U U
(wa)

PCBiPaaSCMes
(wnQ)

DDE U 150PY 170PY 202EC 34
DOD U 1.4 JP 22 ,P U
DOT U 21OPY 250 PY 341 EC 38
DkWin 0.051,P 4P 7.5 U U
Endm U U U U U
Na0mY0hlw 0.55.P8 2A.PB 1.7 JPB U U
EnOwulhnll U U U U U
Alpha Chlptlana U U U U NA
Arudcr 1254 U U u u uGamma-BHC NndsmeJ U U U U NA
Bem-BHC U U U U UEnd^tlanI u u u u u
EnEawllan wlhtc U U U U UEndnn katma U U U U NA

ANIONS (up/q)

F U 2 1 1.06 5
CL 2 7 7 10.9 p
P04-P U U U 1.43 U
804 1 830 550 311 42
N03-N+NO2-N U 2 2 13.01<2 2
Cr-S U U U <0.133 U

PHOSPH-PEST (uykp)

TPP U U U NA NA

O
m

I-

^

A
V

N
<

O



BAIPLEMU6ER 8871P8 B071Pa 8071070 007m1 807102 91171019

LOCATON H-08-H(E)/A-12-1 H-08-H(FJ/A-12-2 H-08-H(E)/A-7-1 H-81-A H-08-L H-08-L

COMMENTS G 11ft;QP 8-11ft SW-848 9-118 SW-B48 4-Bft CLP 3ft qP 13-15ft,CIP

SEYI-V011 (iqAp)
U Udl-n-buq4htlrkb 83J U U U
U UdMlry1 ph8rlab U U U U
U Uphxrnthrena U U U U

U U U8uaantlv" U
U

U
U

U
U U U U

py^
U U U U U Ubw¢o(a)anlNn•cane

U U U
chry^ U U U

U U Ubv¢olb)8uonn8ane U U U
UbNrto(p8uonntlwna U U U U U

U UbwaoWPY^ U U U U
U Ubb(2-aBWlhMxyQphNeYfe 901 U 82 J U
U UIntlwq(12,3-cd)pYnxr U U U U

Udlbaao(&,h)an8xrcxr U U U U U
U Ubv¢o(p,h,qperykro U U U U

lOAlWA0)
U U U

apbrg 40 B 10 11
U2-hmnona U U U U U

U UmNrylerr chbAda U U U U
Ufduay U U U U U

U UmeHryl-penLnorw U U U U

ICP METALS (uplp) 00
A 18100 20000 17000 79B0 11500 288

UN
So UN U U UN UN

Bo 148 150 200 88.4 114 41.9 B

as 0.788 U U 0.478 0.79 B 1.3

Cd
C.

U
17300

u
17000

u
18000

U
10800

U
12400

u113000

Cr 24.1 25 25 10A 15.5 23.1
488

Co 11.5 11 10 10.18 9.e5 .

cu 292 28 21 21.7 37.8 22A

Fe 27300 25000 24000 29700 22100 23200

u NA 21 18 NA NA NA

mg
8880 9200 8500 5930 8130 12100

Mn 407 510 480 475 417 178

Mo NA U U NA NA NA

NI 20.3 22 20 13.1 13.8 16.3

p NA 810 B00 NA NA NA
K 2WO 3000 . 2700 1120 2540 1510

AO
Ni

U
578 BE

u
570

u
810

U
188 B

u
235 B

u
718 BB

Sr NA 62 62 NA NA NA

y 48.1 43 43 70.7 48.6 97.3

Zn 108 85 58 85.8 92.3 55.1

U U
1 0

U
43

UBB
A.
Pb

9.3
22.7.

.
48.4 25.1 12 S

S. UNW UNW UNW UNW

n U U U u

M METALS (uplp)

A. 8.8 8.5

Pb 14 11

so U U

11 u U

MERam N7(Y) u U

S
T

r

10

V

pCD
<

O



A

BMPLE NUiB61
LOCATIDN
COMNENTS

HENBICDES (upAp)
2,4-D
2,4-DB
2,4,5-T
2,4b-TP
DaYpon
Dlnm6a
DIchw mProv
DMOSab
MCPA
AICPP

TTL PET. HYDNDCNBCNS

(Wb)

PC11iP4stlrJtlw
(UOAoO)

DDE
DDO
DOT
DkIdM
Entl in
MetmYchlor
Entlowtlan 11
Apfr CnbNUw
Arocbr1254
Demma-BHC (UrMana)
Bem-BHC
EntlosuNenI
EntlowMan wMaoe
Enddn keoona

ANCNS(up/p)
F
CL
P04-P
604
Na3-N+No2-N
Cr-0

PHOSPH-PEST(uykp)
TPP

^i I:^ 3 I> ^:1 J

8071P/ B07NPY 907N00 00>101
-HP/A-12-1 H-OE-H(E)/A-12-2 H-05-H(q/A-7-1 H-81-R

8071072 807N39
H-08-L H-00-L

U U U U U U
U U U U U U
U U U U U U
U U U U U U
u u u u u u
u u u u u u
u u u u u u
u u u u u u
U U U U U U
U U U U U U

U U U 010 U U

100PY U U U 22J U
2.1JP U U U U U
YBPV U U U 4.9 U
10P U U 0.46JP U U

0.09JP U U U 0.88 J U
tbJPB U U 1.3JPB 22JPB 2JB
u u u u u u
U NA NA 0.35 JP U U
U U U U U U

12 J. NA NA U U U
U U U 1.BP U U
U U U 0.13JP U U
U U U 1.5JP 0.19JP 021JP
U NA NA U U U

4 5 5 U U 4
52 4 2B 3 8 2
U U U U B U

150 45 240 14 26 330
B U 1 5 77 3
U U U 3 21 U

NA NA NA 300 310 350

v
O
m

r

10

A
V

0)

O



BAW(E wuea+
LOCA7ION
ODMMEN7S

807KC1e
Hm-tOrd
BIn CLP

B07105
2,4-D

19 16B CLP

e07Kae
2.4-0

19 16B,SW 648

e07KQ7
2,4-D
DLP

BB"aR'
H-12-L
41LOLP

007104
H-12-L

4RSW-64a

•.^
^

SEY-WOA (uBAp) NA
dl-n-bulyphthlaoe 100BJ

U NA NA
dNBrylphBrYb U U U

U NA NA
pherrnNiene U U U

U NA NA
BuqenBiww U U U

U U NA NA

p
U U

U U U NA NA
bp¢o(e)enBimpne
chiyeene

U
U U U U NA

NA
NA
NA

pei¢c(bMuaemlwne U U U U
U NA NA

benm(p8uontmhur U U U
U NA NA

bw¢c(e)pYmne U U U
U NA NA

ble(1-eBrytmryQphBiaYY U U U
U NA NA

Indwa(1R.3-cd)pY^ U U U
U NA NA

dYanzc(&.h)anlMcww U U U
U NA NA

benxo(O,hJ)perylene U U U

VOA pp/Ip)
NA NA NA NA NA NA

ecepcne
2-heenoro NA NA NA NA NA NA

NA
me8ryqnecMUrkN NA NA NA NA NA

NA NA
bWene NA NA NA

NA
NA
NA NA NA p

meBryl-pen`none NA NA
O

m
Iw METALS (uyp)

NA NA 7850 7100
Al
8b

7410
10.5 N

NA
NA NA NA U U 1"'

Be 125 N NA NA NA 71.3 50
U to

Be U NA NA NA 0.398

Cd U NA NA
NA

NA
NA

U
4300

U
3200 P.

p
Cr

4100
16AN

NA
NA NA NA 11.4 11 v

Co 9.5B NA NA NA 7.6B 8

Cu 40.7 N' NA NA NA 17.3 10 p

Fe 38000 NA NA NA 16300 18000 (D

LI NA NA NA NA NA 8

MO 3890 NA NA NA 4120 4000

Mn 422 N NA NA NA 287 N 250 O

Mo NA NA NA NA NA U

NI 23.4 • NA NA NA 8.7 B 10
530

p 1550 NA NA NA 1800

K NA NA NA NA NA 1300

Ag U NA NA NA
NA

U
411 B

U
220

Na 176 B NA NA
NA NA NA 19

Sr
V

NA
45 3

NA
NA NA NA 35.2 ^

Zn
.

144 N• NA NA NA 33.6 34

Hg
U NA NA U N

A. 3.4 NS NA NA 2.3

Pb 21B NA NA 4.7 NS

Be 0.958 NA NA 024 B

Ti 0.180W NA NA 0.18

M METALS (upp)

As NA NA NA 1'B

Pb NA NA NA 4'3
USe NA NA NA

UT NA NA NA

yERqRV fta NA NA NA U



VN VN OLe OL6 DEC 9OgZ ddL
(^W^) 1S3d-HdSOHd

Z Z VN VN VN n p-ro
C, N-ZON+N-CON0Z LE VN tlN VN Ll

>
n n YN VN VN 9 d-tpd
OZ 99 tlN VN VN Zl 10

cc n 91 VN VN VN n j
(W^) SNOINV

^

tlN tlN n n df LYO auc7" ulipu3
M VN VN n df BLO0 n qeprq uyPappu3Cl VN VN n n n I ueYraPU3

tlN VN n n n C)H9-NWS
n n (eueV"N DHS-ewweO

N VN n tSZL bPo'V
^ VN YN n n n «nc,q40 aMpY
C3 n n n u

tlN tlN n Sdf9Z
^,^̂

VN VN n n n up(w3
VN VN n n dI' S l upqqO
VN VN n n ffY 100VN VN n n n 000YN VN n NOLLISOdSIOjOOtlOO3tl33S n n 300

(OVOn)
Q@GIqWdVDd

caea
tlN VN YN VN VN n SN09HVO0HOAH'13dllt

VN VN n n n n ddJLYYN VN n n n n Vd3y
tlN VN n n n n qsaoup
VN YN n n n n doADJolLplO
VN YN n n n n aqwolO
VN VN n n n n uoEqp
VN VN n n n n dl-9'Y'ZVN YN n n n n 1-9'f'ZYN VN n n n n SO-yZ
VN VN n n n n O-vz

(OVOLd 83ao19LSH

9/9-MS Y dp I dl;l 9r9-MS 9L-6L d1O7191-f1 d17 ul9 SlN3WM=I-ZL-H
VdOLL1fB

l-Zt-H
6LOLLOB

O-f'Z
LmLLW

O-VZ
9mLL09

O-f'Z
9mLLDB

ppW-wH
otbLL09

NOLLVpM
FB9fM37dP1V8

^D

Q



SMPLE NUM09i 80710ie B071Qie 8071617 007qi0 80710i0

LOCAIION H-07-H H-07-H H-07-H H-06-H H-90

COMMENTS 16% CLP 1en QP duplkate lell, CXP eWe 0-11 e, CLP BW-04e

V

8EY-VOA(WAp)
U NA

dl-n-bulypherra u u U
NA

delhyl pherYta U U U U
NA

phrrnMrone U U U U
U NA

IluaanlMn^ U U U
U NA

py^ U U
U

U
U U NA

bw¢o(amnNnow U
U NAplly^ U U U

NA
bar¢o$1)Ouaamlwu U

NA
bw¢oQdlluaamharp U U U U

NA
bar¢o(a)pynna U U U

U
U

32 BJ NA
bkR-o1hyIhmryqpherYb U U

NA
Ndxa(1,2,3-td)pyrarr U U U U

NA
dlbar¢o(a,h)uMUCene U U U U

NA
O^ao(O.h.ApaYlww U U U U

wA (uplp) U NA^ppaw 7J U eJ
U NA2-h^npw U U U

U 3 BJ NA
meerylene chlorMa 2BJ 3 BJ

NA
bk^ U 0.8 BJ U U

me0ryl-pamarona U U U U NA

^ METALS Iwlol
AI 11e00 11000 11e00 436 e5m

$ U U 5.4BM U U

Ba as 99.4 96.1 86.4 00

Be O.eeB 0.588 0.608 U U

Cd 12 1 B 1.8 U U

(y 11200 11000 12200 1e.3 5 10000

G 17.9 1e.4 17.1 U 12

Co 1028 11.7 11.e U B

Cu 25.4 24.4 28.e 1.5 B 31

Fe 20e00 20800 27800 320 1B000

U NA NA NA NA e

y0 6/e0 0320 8970 61 B 3000

Mn 310 303 380 U 240

Mo NA NA NA NA U

NI 17 13.4 10.0 U 9

P 2000 2130 NA 1718 e00

K NA NA 21.6 NA 1200

Ag 0.05 8 1.1 8 U 0.778 U

Na 4138 4128 1816 1828 320

Sr NA NA NA NA 41

y 41.1 30.0 4e.4 U 46

Zn 92.3 882 103 U 290

HO UN UN U U

As 5.7 e 9.1N 0.188

Pb 10.7N• 20.5N• 21.3 0.188

8o 0.41 Be 087 BW 0.52 B 027 8

Ti U 0.138 UN U

M METALS (uOW

e00
As 1200
Pb u
Be u
n

MBcupr NaW
0.oe

•

u
O
m

Ar

t0

A
V

N
<

O



^-+

BMPIE IItA1361 B07NN6 B0716i0 B071017 B071Qi0 BO71Wp
LOCATICN H-07-H H-07-H H-07-H H-00-H H-90
COMMEN7S tOR ClP 100. ClP duplkab 100, IXP apl0 p 111t, CLP SW 048

HERBICJDeB pqAp)
2,4-0 U U 245 U NA
2,4-OB U U 12108 U NA
2Ab-T U U U U NA
2•4.5-TP U U U U NA
DtllWUn U U NA U NA
OIOmG U U U U NA
DichIa'cpmP U U U U NA
DWmb U U U U NA
MCPA U U NA U NA
MC'P U U NA U NA

TTL PET. HYOROCAFBONS 00 00 72 mpMp U 00000
(Wb)

PCBiPaNCWy

(tlpft)
DOE 0.55 JP 0.55 JP U U NA
DDO 1.1P 12P U U NA
DOT 32 JP 3.1 J NA U NA
DleldrIn 1.0 J 1 A JP U U NA
End„n U U U U NA
Me#XZY&IO< 7.0 J 0.4 J U 5.5 J NA
EndowlYn II U 0.57 PB U U NA
AkNr Cltlonfana U U U U NA
Arocior 1254 U U U U NA
(3rnma-BHC (Lindup) U U U U NA
Bel-BHC U U U U NA
Endwullcn I U U U U NA
EnOwulhn wIYOs U U U U NA
E^d„n kekwM U U U U NA

ANIONS (up/p)
F U U 1.42 U NA
a 7 10 0.35 7 NA
P04-P U U 4.50 U NA
604 20 26 23.7 5 NA
No3-N+No2-N 14 14 27.9 U NA
G-0 2 2 <2.74mprkp 2 NA

PHOSPH-PEST (upAa
TPP 450 490 NA 450 NA

G
O
m

r

t0

A
V

fD

O



DOE/RL-93-47, Rev. 0

U

^gZ

^gL

^^i

11111111111121

2ZZ22222222ZZZ

iiiMM1111ii

w
<<< z ° G p z °° Z imm

2Z22 ^OgOJ"^'OL'Z0 °°Z°°'aOO

22222
$J`^JJ1XlQ.n°^n^^pqJ^BQJ^^t^p
^ N Ri i3 Y l3

iiiz2 ^+J8J'83"Rg°^KiJ^a{YJ3^^7

'

oil
€
• I IhiUi u

A-19

. ,,,I..^
r
......... I I.,. ..^...^. . .. .

^ ^ J J J
lV ^

.-QJJ J
eiz

?gL^F



DOE/RL-93-47, Rev. 0

..^.

22zZz=zzz Zlzzzzzzz==22' z 2222z z

0

""T, «««««
zzzzzzzzz

<tt««<6t<tt6
zzzzzzzzzzzzzz

««6<
zzzzzz

<
z

T ^ g m

s
0

gm ^

m

8 ^ yy{^
F
Y y1 o c W1

+ I

a(p

A-20

, ..,,. i.._...... i

•t^

.a.



DOE/RL-93-47, Rev. 0

ORGANIC DATA QUALIFIERS

U - Indicates compound was analyzed for but not detected.
J - Indicates an estimated value.
P - This flag is used for a pesticide/Aroclor target analyte when there is

greater than 25% difference for detected concentrations between the two
GC columns.

C - This flag applies to pesticide results where the identification has been
confirmed by GC/MS.

B - This flag is used when the analyte is found in the associated blank as
well as in the sample.

E - This flag identifies compounds whose concentrations exceeded the
calibration range of the GCMS instrument for that specific analysis.

D- This flag identifies all compounds identified in a analysis at a secondary
dilution factor.

A - This flag indicates that a TIC is a suspected aldol-condensation product.
N - Indicates presumptive evidence of a compound.

INORGANIC DATA QUALIFIERS

C (Concentration) Qualifier: "B" will be entered if the reported value was
obtained from a reading that was less than the Contract Required

_ Detection. Limit (CRDL) but greater than or equal to the Instrument
Detection Limit (IDL). If the analyte was analyzed for but not detected,

'N a "U" will be entered. The field will be left blank if the result is
^ above the CRDL.

,,- Q Qualifier: Specified entries and their meanings are as follows:
E - The reported value is estimated because of the presence of interference.

« An explanatory note must be included under Comments on the Cover Page or
on the specific FORM I - IN.

M - Duplicate injection precision of 20% not met.
_ N - Spiked sample recovery not within control limits of 75-125%.

S - The reported value was determined by the Method of Standard
Additions (MSA).

W - Post-digestion spike for Furnace AA analysis is out of control limits
r (85-115%), while sample absorbance is less than 50% of spike absorbance.

*- Duplicate analysis not within control limits of 20% or +/- CRDL.
+ - Correlation coefficient for the MSA is less than 0.995.

PESTICIDE/PCB ANALYSIS

X - Used to flag the results of single component target pesticides in samples
found to contain Ardclor 1254.

Y - Used to flag the results of compounds which were detected at levels above
the concentration of the high standard.
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APPENDIX B

FIELD SCREENING ANALYTICAL RESULTS
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North Slope Exped@ed Response Action
Volatile Organics Field Screening Results

Sam e # she Sam e Date Sam e lime Soil T : Depth Results

A2-1-001 H-83-L 10-12-92 1045 Sand wlwood: -10 Less-than detectable VOC

A2-2-002 H-83-L 10-12-92 1145 Sand w/wood: -6 Less-than detectable VOC

A2-2-003 H-83-L 10-12-92 1218 Sand: -10 Less-than detectable VOC

A2-3-004 H-83-L 10-12-92 1320 Sand: -6 Less-than detectable VOC

A2-3-005 H-83-L 10-12-92 1350 Sand: -10 Less-than detectable VOC

A1-1-006 H-83-L 10-13-92 0828 Sand: -5 Less-lhandeteclebleVOC

A7-1-007 H-83-L 10-13-92 0850 Sand: -10 Less-thandeteeta6leVOC

A1-2-008 H-83-L 10-13-92 0939 Wet Sand: -4 UnquaMified heavy hydrocarbons

Ai-3-009 H-83-L 10-13-92 1055 Sand: -6 Less-then detectable VOC

A1-3-010 H-83-L 10-13-92 1123 Sand:-10 Less-thandeteotebleVOC

A3-1-011 H-83-L 10-13-92 1310 Sand: -5 Less-than detectable VOC

A3-1-012 H-83-L 10-13-92 1335 Sand:-10 Less-thandetectableVOC

A3-2-013 H-83-L 10-14-92 0920 Sand w/wood: -6 Less-than detectable VOC

A3-2-014 H-83-L 10-14-92 0950 Sand: -10 Less-than detectable VOC

A3-3-015 H-83-L 10-14-92 1050 Sand: -6 Less-than detectable VOC

A3-3-016 H-83-L 10-14-92 1107 Sand: -10 Less-than detectable VOC

A4-1-017 H-83-L 10-14-92 1150 Moistsand:-6 Lees-thandelecteWeVOC

A4-1-018 H-83-L 10-14-92 1208 Moktsand:-10 Less-thandetectaWeVOC

A1-1-019 PSN-04W 10-20-92 1030 Sand: -6 Less-thandeteotebleVOC

A1-1-020 PSN-04W 10-20-92 1053 Sand: -10 Less-thendetectableVOC

A1-2-021 PSN-04W 10-20-92 1153 Sand: -6 Less-than detectable VOC

A7-2-022 PSN-04W 10-20-92 1236 Sand: -10 Less-than detectable VOC

A1-3-023 PSN-04W 10-20-92 1400 Sand: -6 Less-thandetectaWeVOC

A1-3-024 PSN-04W 10-20-92 1429 Sand/sllt: -8 Less-than detectable VOC

A2-1-025 PSN-04W 10-20-92 1534 Sand w/wood: -6 Less-then detectable VOC

A2-1-028 PSN-04W 10-20-92 1559 Fine sand: -8 Less-than detectable VOC

A2-2-027 PSN-04W 10-21-92 0921 Sand/clay: -6 Less-than detectable VOC

A2-2-028 PSN-04W 10-21-92 0942 Sand/clay: -9 Less-than detectable VOC

A2-3-029 PSN-04W 10-21-92 1004 Fine sand: -6 Less-then detectable VOC

A2-3-030 PSN-04W 10-21-92 1030 Sand/clay: -8 Less-than detectable VOC

A3-1-031 PSN-04W 10-21-92 1101 Sand: -6 Less-than detectable VOC

A3-1-032 PSN-04W 10-21-92 1125 Sand/clay: -8 Less-than detectable VOC

A3-2-033 PSN-04W 10-21-92 1224 Clay: -6 Less-than detectable VOC

A3-2-034 PSN-04W 10-21-92 1250 Clay: -8 Less-thandeleotableVOC

A1-1-035 PSN-04E 10-21-92 1400 Sand/clay: -6 Less-thandetectableVOC

A1-1-036 PSN-04E 10-21-92 1440 Sand/clay: -9 Less-than detectable VOC

At -2-037 PSN-04E 10-21-92 1503 Sand/clay: -6 Less-than detectable VOC

A1-2-038 PSN-04E 10-21-92 1527 Sand/clay: -9 Less-than detectable VOC

At -3-039 PSN-04E 10-21-92 1604 Sand w/wood: -6 Less-than detectable VOC

A1-3-040 PSN-04E 10-21-92 1624 Sand w/wood: -9 Less-than detectable VOC

A2-1-041 H-06-HW 10-23-92 0912 Sand/silt -6 Less-thandeteotebleVOC

A2-1-042 H-08-HW 10-23-92 0931 Sand/silt -10 Less-than detectable VOC

A2-2-043 H-06-HW 10-23-92 1048 Sand/silt -6 UnquenGfled heavy hydrocarbons

A2-2-044 H-08-HW 10-23-92 1128 Silt/clay: -10 UnqueMMed heavy hydrocarbons

A5-1-045 H-06-HW 10-23-92 1213 Sand/ailt -6 Less-than detectable VOC

A5-1-046 H-06-HW 10-23-92 1230 Silqclay: -10 0.54 ppm ('Mj PCE

A5-2-047 H-06-HW 10-23-92 1325 Sand/silt -6 Unquantl5ed heavy hydrocarbons

A5-2-048 H-06-HW 10-23-92 1345 Silt/clay: -10 Unquan6Md heavy hydrocarbons

A5-3-049 H-06-HW 10-23-92 1415 Sand/silt -6 Unquan65ed heavy hydrocarbons

A5-3-050 H-06-HW 10-23-92 1500 Sand/silt -10 Unquan55ed heavy hydrocarbons
A4-4-052 H-06-HW 10-23-92 1530 Sand/silt -6 Less-than detectable VOC

A4-4-053 H-06-1-W 10-23-92 1600 SIlyclay: -10 Less-than detectable VOC

A5-5-054 H-06-HW 10-26-92 0920 Sand/silt -6 Less-than detectable VOC
A5-5-055 H-06-HW 10-26-92 0950 SiWclay: -10 Less-than detectable VOC
A7-1-056 H-06-HW 10-26-92 1045 SIIVcIay: -6 Less-than detectable VOC
A7-1-057 H-06-HW 10-26-92 1115 SAVclay: -10 Less-than detectable VOC
A7-2-058 H-08-HW 10-26-92 1155 SIIUclay: -6 Less-than detectable VOC

A7-2-059 H-06-HW 10-26-92 1205 Silt/clay: -10 Less-than detectable VOC

A16-1-060 H-06-HW 10-26-92 1345 SilVcle :-6 Un uanBBed heavy hydrocarbons
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North Slope Expedited Responss Action
Volatile Organics Field Screening Results
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Sem e# Site Sam pl e Date Sam e Time Soil Type: Depth Results
A18-1-061 H-O6-HW 10-26-92 1420 Silt-10 Lsss-thandetectableVOC
A78-2-062 H-06-HW 10-27-92 0907 Sand/silt - 6 Lees-than detectable VOC
A16-2-063 H-OB-HW 10-27-92 0927 SilUclay: - 10 Less-thann detectable VOC
A19-1-064 H-OB-HW 10-30-92 0830 Sand/siltw/wood:-6 Less-thandeteotableVOC
A19-1-085 H-O6-HW 10-30-92 0842 Sand/si@w/wood:-10 Less-thandetectableVOC
A79-2-068 H-08-HW 10-30-92 0915 Sand/silt -6 Less-than detectable VOC
A19-2-067 H-O6-HW 10-30-92 1000 Sand/silt -10 Less-than detectable VOC
A19-3-068 H-OB-HW 10-30-92 1015 Sand: -6 Less-than detectable VOC
A19-3-069 H-O8-HW 10-30-92 1125 Sand/silt -10 Less-than detectable VOC
A2-1-070 H-06-HE 10-30-92 1330 Sand/silt -6 Lees-then detectable VOC
A2-1-071 H-06-HE 10-30-92 1345 Sand/silt - 10 Less-than detectable VOC
AB-1-072 H-O6-HE 10-30-92 1430 Sand/siltw/wood: - 6 Less-than detectable VOC
AB-1-073 H-06-HE 10-30-92 1440 Sand/silt -10 Less-than detectable VOC
A6-2-074 H-06-HE 10-30-92 1510 Sand/silt -6 Less-than detectable VOC
A6-2-075 H-06-HE 10-30-92 1517 Sand/silt -10 Less-than detectable VOC
A6-3-076 H-06-HE 10-30-92 1550 Sand/sGt -6 Less-than detectable VOC
AB-3-077 H-06-HE 10-30-92 1555 Sand/silt -10 Less-then detectable VOC
AB-4-078 H-06-HE 11-2-92 0840 Sand/silt -6 Lees-then detectable VOC
AB-4-079 H-06-HE 11-2-92 0906 Sand/silt -10 Lese-tlnn detectable VOO
A71-1-080 H-06-HE 11-2-92 1020 Sand/silt-6 Less-thenndsfsctebleVOC
A11-1-081 H-OB-HE 11-2-92 1045 Sand/silt -10 Less-than detectable VOC
A11-2-082 H-08-HE 11-2-92 1200 Sand/silt -6 Less-then detectable VOC
A11-2-083 H-08-HE 11-2-92 1228 Sand/silt -10 Less-than detaotable VOC
A11-3-084 H-06-HE 11-2-92 1330 Sand/silt -6 Less-thandeteotebleVOC
At1-3-085 H-O6-HE 11-2-92 1340 Sand/silt -10 Less-thandetectable VOC
A12-1-086 H-06-HE 11-2-92 1420 Sand/silt - 6 Less-than detectable VOC
A12-1-087 H-06-HE 11-2-92 1445 Sand/silt -10 Less-than detectable VOC
A12-2-088 H-06-HE 11-3-92 0825 Sand/silt -6 Less-than detectable VOC
A12-2-089 H-06-HE 11-3-92 0840 Sand/siR-10 Less-thandeteetableVOC
A7-1-090 H-06-HE 11-3-92 0925 SIIUclay:-6 Less-thandetectableVOC
A7-1-091 H-OB-HE 11-3-92 1055 SIIUelay:-10 Lees-thandateotebleVOC
H-81R-092 H-81-R 12-14-92 1100 Sand: Auger Flights Leee-then deteotable VOC
H-81R-093 H-81-R 12-14-92 1135 Sand: Bottom of Well Less-than detectabls VOC

H06-L-1-094 H-06-L 12-15-92 1319 Sand: -4 Less-thandetectable VOC
H06-L-1-095 H-06-L 12-15-92 1327 Sand: -2.6 Less-thendeteotableVOC
H06-L-1-096 H-06-L 12-16-92 0900 Sand/silt - 8 Less-than detectable VOC
H06-L-1-097 H-08-L 12-16-92 1000 Clay: -14 Less-than detectable VOC
Cis-1-096 Clay Pit Cistem 2-10-93 1010 Sand/water. - 1 Less-than detectable VOC
Cie-2-099 CowCampCistem 2-10-93 1145 Sand/debris:-2 Less-than detectable VOC
Cis-3-100 Homestead Cistem 2-10-93 1341 Sand/debris: - 1 Less-than detectable VOC

H07-H-1-101 H-07-HDrywell 2-16-93 1505 Sand/cobbb:-16 Less-thandetsofebleVOC
H-90-102 H-90 Soil 2-17-93 0830 Oil-stained sand: -0.5 Less-than detectable VOC

B-4
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APPENDIX C

BACTERIAL METABILIZATION OF 2-4,D
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From Kathy Cramer KG

Subject USBR 2, 4-D Burial Site
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Internal Disv^bution

TJ McLaughlin
RE Wheeler (RHO)
File/LB

On September 20, 1985, a site visit was made to the "U.S: Bureau of
Reclamation (USBR) 2, 4-0 Burial Ground" near Wahluke Slope (R 14,
T 27, 535). Tom McLaughlin and Kathy Cramer form PNL, Alan Conklin
and William Osborne from Rockwell, were escorted by USSR Soil Scientist
Alan Hattrup.

The disposal area is marked with two signs, at the northerly and southerly
boundry (-4001 apart), which state "2, 4-0 Burial Site, June 1966".
The area of the site approximates 4001 x 601 and is located at elevation
7001 (-3501 above and 1/2 mile from the Columbia River), is very remote
(1 mile from the nearest access road) and is at the base of an encroaching

sand dune (45°, -601 high).

The closest flowing man made water source is the WB-10 Wasteway, 1 mile
to the north at elevation 6841. The closest drinking water source,

-- according to Mr. Hattrup, was about 2 miles to the east.

The initial burial of 2, 4-0 contaminated soil was generated from leaking

storage tanks in Eltopia, WA in June, 1966. A second burial, in 1967,
consisted of the empty 2, 4-0 storage tanks.

.t+

According to Mr. Hattrup, 150 to 250 aallons of 6 pounds/gallon 2.4-D

° (equating to 200-1200 pounds of amine) was disposed at the site. The

soil was transported to the site in dump trucks, and placed into a large

shallow pit (probably dug out with a bulldozer. Little surface settling

was noted. Then, in 1967 ( according to Mr. Hattrup), the six storage

tanks were flattened and buried In the same location.

The documentation provided on this site indicates some differences in
what Mr. Hattrup recalled. Some past letters and correspondance from
USBR and DOE indicate that in June 1966, 900 gallons of 2, 4-0 had leaked
into 50 yards of so1l, and the second burial in 1967 consisted of 10
tanks that were flattened and buried.

The site has not been used post 1967, and the site vegetation has

reestablished itself with cheatgrass and sage. There was evidence that

coyotes, deer and other wildlife frequented the area. Burrowing

animals/insects noted in the area include snakes, beetles, and ants.

Evidence of the presence of a motorcycle was noted on top of the sand

dune. Several shotgun shells presumably from bird hunters was also

evident. One medium size, very green Russian thistle plant was observed

near the center of the disposal site.

A 1900001 .a e.•
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Page 2

2, 4-D (2, 4-Dichlorophenoxyacetic acid), is used as a commercial

herbicide. Of primary concern in this situation is Its persistance

in the soil. More specifically, the ability of the pesticide to be
transported with eroding soil particles to hearby waterways and the
accumulation in insects and earthworms which would show up in high levels

and other wildlife feeding in the area.

Fortunately, 2, 4-D is one of the only herbicides which is able to be
metabolized by bacteria. As shown in the diagram below, the breakdown

rate approximately thirty days. Therefore, with some site specific

soil and water samples an analysis for 2, 4-0 should show no traces

of the herbicide.

The only known or potential noteworthy concerns associated with the
site are public relations ( i.e., public has access to the site and can
observe signs and possibly animal intrusion.) For more additional
information, see correspondence between DOE and USBR in the HCCP files
and photographs.
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FTgure 26.4. Metabolism of 2.4-0 (2.4Ekhlorophenozyacetic acid) and formation of 2.4-
dichlorophenol in soil (28). Note that the concentration of the product is low.
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APPENDIX D

COST ESTIMATES'
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The following cost estimates were made for each of the activities
associated with the two alternatives retained for evaluation in Chapter 5.

FLORA AND FAUNA SURVEY

It is estimated that this activity will take 3 wk to complete. One week
of actual field inspection of the sites, which may be disturbed and 2 wk to
prepare the report detailing the results of the field survey and any required
operating practices that will be necessary in mitigating impact to the local
biota.

Field Survey: $3.2K ( 2 Exempt Employees @ $40/hr)

Report Preparation: 3.2K (1 Exempt)

Supplies: 1K

Contingency: 1.9K

TOTAL: $9.3K
••7

BACKFILL CISTERNS

There is a totalof nine known cisterns located on the North Slope.
These concrete-lined pits have vertical walls and range from a 2 to 14 ft in
depth. It is estimated th at is will take approximately 2 wk (including^
mobilization) to backfill these structures with clean sand/gravel from local
sources. All easily acces sible trash will be removed prior to backfilling
(NOTE: Personnel will not be allowed to access the structures.) The major
driving costs for performi ng these activities were estimated as follows:

N Labor: $ 9.6K ( 1 supervisor, 3 teamsters @ $30/hr)

- Equipment: 2.5K

Fuel: 1K

Contingency: 3.3K

TOTAL: $16.4K

DEMOLISH UNDERGROUND STRUCTURES

There are three underground structures which will require dismantling.
Two of these structures are still standing. Access into these structure is
restricted. Field screening samples from the soils beneath the floors of
these structures will be taken utilizing a backhoe. The backhoe will collapse
the roof and move the materials to one end of the structure. The sample
material will then be obtained for field screening analysis. If there is no
indication of environmental hazards, the walls of the structure will be
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collapsed and the resulting pit backfilled. It is assumed these activities
will take 1 wk to complete. The major driving costs for performing these
activities were estimated as follows:

Labor: $7.2K 1 supervisor, 5 teamsters

Field Screening: 2K

Equipment: 1.5K

Fuel: 1K

Contingency: 2.9K

TOTAL $14.6K

SURFACE TRASH PICKUP

It is assumed that a 4-wheel drive pickup can be used to access the
location of the surface debris (some of the sites are remote). It is
estimated that the removal activities will take 2 wk to complete. Concrete
rubble, foundations, etc., will be left in-place as they provide biota
habitat. A small contingency has been included for field screening activities
which may be required if suspect hazardous wastes are found (very little of
the waste is expected to be suspect).

Labor: $ 9.6K 1 supervisor, 3 teamsters

^ Field Screening: 1K

Waste Disposal: 2.7K ($27/yd3 @ 100yd3)

Equipment: 2.5K

Fuel: 1K

- Contingency: 4.2K

., TOTAL $21K

rr.
ORDNANCE SURVEY

The costs associated with the ordnance survey are based on an estimate
provided by the U.S. Army Corps of Engineers. The survey was for completing a
survey of the entire Hanford Site. This estimate was for $292,000. Since the
North Slope area comprises 25% of Hanford's 560 miz, the cost for performing
the North Slope portion of this survey is $73,000. This cost includes only
those costs associated with locating ordnance and does not include the cost of
removing identified items (the estimate from the Corp included contingencies).

TOTAL: $100K

REMOVAL OF OIL CONTAMINATED SOILS

It is estimated that a total of 4 yd3 of oil-contaminated soils exist at
the concrete grease rack and the drywell located at Nike missile site H-81-R.
This material is in excess of MTCA action levels for lead and total petroleum
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hydrocarbons. Due to the small volume of contaminated material, treatment
alternatives were considered to be too expensive and time consuming.

The removed material will be placed into 55-gal drums. The area the
waste was removed from will be screened using field techniques for TPH. Once
no contamination is found using the field technique, a series of samples will'
be taken for offsite confirmatory analysis. It is estimated that the removal
activity will take 2 days to complete. The material will be disposed of in an
approved hazardous waste landfill.

Labor:

Field Screening:

Laboratory Analysis

Waste Disposal:

Equipment:

Fuel:

Contingency:

_ TOTAL:

GLOBAL POSITIONING SURVEYS

$ 1.9K (1 supervisor, 1 Teamster, 2 D&D)

2K

12K (4 samples @ $3,000/sample)

10.5K (15 drums @ $700/drum)

2.5K

1K

7.5K

$37.4K

The global positioning surveys will be performed at each of the
documented sites. This includes the landfills, drywells, cisterns as well as
the military positions in general. It is estimated that the field surveys
will take 1 week to complete. Data processing activities will take an
additional week.

^ Field Survey: $4.8K (3 Exempt @ $40/hr)

Data Processing: 1.6K (1 Exempt @ $40/hr)

rr Equipment/Supplies: 1K

Contingency: 1.9K

TOTAL: $9.3K

GROUNDWATER WELL ABANDONMENT

An evaluation of each well will be made to determine if each of the
wells may offer a beneficial use. If a use can be found and the necessary
funds for maintaining the well, the well may be remediated. It is assumed at
this time, that the wells will be abandoned in accordance with the
WAC 173-160.

Well Evaluation: $ 346K ( 8 Wells)

Well Decommissioning: 1,003K

Contingency: 337K

TOTAL: $1,686K
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LANDFILL STABILIZATION

It is estimated that stabilization of landfill subsidence areas will
take 3 wk to complete. Activities for completing this task include performing
a site survey at each landfill identifying the areas requiring stabilization.
Once the survey of the area is completed, the stabilization activities will be
completed. It is estimated that these activities will take 3 wk to complete.

Labor: $14.4K (3 teamsters, 1 supervisor @ $30/hr)

Equipment: 7K

Fuel: 3K

Contingency: 6.1K

TOTAL: $30.5K

LANDFILL EXHUMATION

^r The cost estimate presented below is based on calculation of the major
items driving the cost of the project. These items are labor, fuel, equipment
lease, and waste disposal charge. Each of these is sensitive to the distance
from the waste site to Central Landfill Facility and the volume of waste. The

- approximate distance from each site to the Central Landfill Facility is
presented in the Table A-1. Also included in the table is the distance from
the dust control water location. Working days includes 3 days per site for

- staging and demobilization.

Table A-1.

^,f

•.

Site Name - Type Round Trip to CLF
( miles )

Round Trip to
Water ( miles )

Working
Da s

PSN 72/82 - Antiaircraft 50 11 10

H-83C, 81R - Nike 54 6 12

PSN 80 - Antiaircraft 58 5 8

PSN 90 - Antiaircraft 66 8 8

PSN 01 - Antiaircraft 74 16 9

PSN 04 - Antiaircraft 80 16 10

PSN 7/ 10 - Antiaircraft 84 10 10

H06L - Nike 84 10 17

H12L - Nike 96 3 19

PSN 12/14 - Antiaircraft 98 6 11

D-6
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The working crew for each shift consists of 3 heavy equipment operators,
15 drivers, 4 D&D, 2 supervisors, 1 engineer/health and safety, 1 CLF opera-
tor, 1 miscellaneous craft. Hanford labor rates were used to calculate these
costs. For each shift, the labor cost was $10,432. It was assumed that
operations would be conducted two shifts per day and 6 hr per shift would be
actual removal and hauling, or staging. The total labor cost estimate is
$2,942,000.

It was assumed that the office, change, and lunch trailers are on hand
as well as the portable generator, water pump, light trucks and vehicles, and
a tractor for moving the trailers. The following equipment would be leased:
14 20-yd3 dump trucks, three water trucks, one bulldozer, two front-loaders,
and one grader. The number of trucks was determined by the estimated turn-
around time. Twelve trucks with two in reserve would do the waste hauling.
Maintenance costs for the trucks are included in the lease cost. Fuel would
have to be provided. The total estimated lease cost is $1,334,000. The total
estimated fuel cost is $310,000.

A 25% contingency is added to the labor, lease, and fuel costs. This
Q comes to $1,147,000.

The volume of waste was estimated to be 20,168 yd3 for each Nike site
_ and 12,100 yd3 for each antiaircraft site. This is based on the estimated

size and configuration of the landfills previously described. The total waste
IN, volume is 145,206 yd3. The Central Landfill Facility charges E27.00/yd3. For

all the waste this comes to $3,920,000.

Landfill excavation total - $9,653K.

This estimate does not include removal of the building debris or
foundations which are still in place. It also does not estimate volume
reductions (and subsequent cost saving) which could be realized by some type
of sorting or screening of the bulk material. It is estimated that removal of
this material would double the volume estimate of material to be excavated.
This results in a total cost for removal of $19,306,000. This material also
contains a significant quantity of transite and other asbestos based material.

Complete Removal inctuding demolition debris -;19,306K

0-7
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